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;H0' the Difttuft fo natural" fo 
a young Author on his firft 
Performance, did indeed dif- 
courage me from complying 
with my Inclination, in offering this 
Attempt to Your Honour on its firfl: 
publication";^ yet being" a little encou- 
raged by the favourable Reception its 
firft Edition met with in the World, I 
did, with all Humility, prefume to lay 
the fccond Impreflion at your' Feet ; 
wcH kriowing t4ie Advantage it would 
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DEDICATION. 

appear with under the Patronage of 
a Name fo eminent for the Encourage- 
ment of Clerkfhip^ and of every other 
Part of ufeful Literature. 

Upon the third Revifal of this Work 
for the Prefs, I made fuch Additions 
and Improvements^ as have, I hope, 
given it feme what a better Title to ta 
great a Proteftion j but ftill its- Imper- 
fedtions, I am very fenfible, will be 
but too apparent to Your HonourV 
Penetration: Yet that Goodnefs, of 
which I have already had fo abundant 
Experience^ gives me Hopes Your 
Honour will both excufe what may 
remain amifs, and forgive thi& renewed 
Prcfumption o4 

Tour HOKOUR^^ 

Mojl Obedient^ and 
Mofi Humble Servant^ 



William Webfter. 



PREFACE. 



feHE Indulgence with which the 
i former. Edicions of this Trcacifc 
I have been received, has encou- 
raged me CO endeavour the make- 
iag it ftill more worthy the acceptance of 
^a Publickv not only by correding the 
many Errors which had before efcaped, but 
alfo by inlarging it with very confiderable 
Additions: Having from the third Impref- 
fion added the Theory to the PraSiic Pari, 
and endeavoured to inform the Reader** 
judgment, as well as to affift his memory. 

And this I have attempted in a manner 

very different from the ordinary practice of 

Writers on this Subjefl:, having never once 

quiKed £»c/ftJt dor p«rp1ex'd the Learner 
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The PREFACE. 

with (to him unintcUijgible) Algebraical 
Demonftrations. 

Arithmetic and Geometry arc 
juftly looked upon as the two main pillars 
of the Mathematics, upon which the whole 
Fabric is rais'd j but in comparing them^ 
they are too often confounded: For how 
great a limilitude foever there may be be- 
twixt them, in fome refpefts*, yet, as their 
Subjefts are diifferent, fo their Principles 
are certainly diftinft, and each may be ac- 
counted* for without references to the other. 
Such Comps^rifons may indeed be ufeful by 
way of iiluftration, and give great fatif* 
faftion to thofe who have a competent 
knowledge in both ; but conclufions from 
Geometrical Demonftrations arc beyond the 
reach of the young Arithmetician; and the 
Theory of Lines and Diagrams^ as they arc 
commonly made ufe of, can only fervc to 
bewilder and confound him. 

. Ai^GEBRA, indeed, is not properly a Sci- 
ence diftinft from Arithmetic, but is only 
a difFereiu method of Computatioti, per- 
formed by fubftituting Letters in the place 
of Figures^ and expreffing the feveral parts 
of the operation by Symbolical CbaraSters. 
•Tis true, great difcovcries have been made 
in Numbers by this meansi and Arithme- 
tic 



the l^RET^CB. 

« 

tic'owes many of its improvements to this 
admirable invent'o.i : Befides, it furnifhes 
us with a fhort way of arguing^, and brings 
the proofs of a propofition into a little com- 
pafs. But however uTeiful it may be to 
thafe who iinder'ftand 'it, ic is certainly an 
unintelligible jargon to, the mere Numerift, 
and can give him very little latisf^dlion 
when laid before him as Demonftrauon* 

Our knowledge in fcience ihoiild rife gra- 
dually from one ftep to anoher, and out 
references fhoald be always backwards to 
what went before*, but as the ufeful parts 
of Arithmetic have been commonly taught 
by praftical Rules, which are ufually taken 
upon content, fo little exaftnefs is generally 
obfcrved in the order of their delivery, as to 
their dependence upon each other : The rea- 
fon of which is plain ; for as all Affairs do not 
require the whole knowledge of Numbers, 
and as moll common Bufinefs may be done 
without much skill in FraSfions 5 fo it is nqt 
only common, but reafonable enough, to 
carry the Learner thro* whatever may be 
performed by TVhole Numbers^ before he is 
entered upon the greater difficulties of Fra^ 
Sional Parts. However, the gradation men- 
tioned, fliould be obferved as much as poC 
fible, efpecially in the Bufinefs of Demon- 
ftration j and the Maxims referred to for ex-. 
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The PREFACE. 

planation, fliould never be of a more abftrufc 
nature than the thing to be explain'd. 

I have thef eforc endeavoured to give the 
Jnquifitive Reader who would underftand 
the reafon of things, all the fatisfadion I. 
can ; and have attempted to account for the 
Principles of Arithmetic from fuch felt- 
evident Propofitions, and natural confidera- 
tions, as flow moft immediately from Num- 
bers themfelves, and fall within the com- 
prehenfion of fuch who are the comxrioa 
con fu Iters of Arithmetical Trails '^ and who^ 
it may be prefumed, are generally unac- 
quainted with the more abftrufe parts of the 
Mathematics. 

My firft defign in this Treatife was, ac-^ 
cording to its Title, to epitomize the Art i 
and to reduce jo a pocket Size^ what haa 
fometimes been fweird to a folio. Indeed 
what I firft publifticd, was no more than a 
praftical Memorandum, and confequently 
confiited only of Rules and Examples, with 
few or no explications: but tho' the in- 
largements are now very confidefable, I 
have not yet gone beyond my defign -, it is 
Hill a Compendium, and far ihort in bulk 
of other Treatifes on the fubje<Sb, I may 
therefore now recommend it to the inge* 
nious Clerks and Accomptants of the feve^ 

i-al 



The PREFACE. 

ral Offices of Gr^at BriMin^ (for whofe. ofe 
efpecialiy it w^s ^t firft dcfign'd) and to 
fuch other Gentlemen whofe Bufincfs requires 
the practice of Arithmetic^ with more 
confidence than before ; it being very little 
ancreafed in Size, tho* very much improved 
ill Precept, 

As I fuppofe my Reader acquainted with 
the manner of performing the common 
Rules of ^ddiiion^ Subtraction^ Multiplica- 
tion and Divijiony fo I have made the 
Work fhorc, by omitting fuch needlefs in- 
ftru<5lions: but the Reafons of thofe. opera- 
ciQos (b^ing the Fundamentals of Arith* 
metic) I thought neceffary to lay down. 
The Rule of Three I bftvealfo endcavoifred 
fo to explain, that the application of Pro^ 
portion^ as it runs thro* almoft all the other 
Rules, may be fully underflood. 

And for thofe practices of Arithmetic 
which will admit of no other than an Mge^ 
brmcal Demonftration^ being generally parts 
more curious than ufeful, fuch hs are fome 
proportions in Progre(Jion^ and the Double 
Rule of Falfe 5 I have thought it fufEcient 
to give the practical Rules for their per- 
formance, without their Demonftration ; 
fince thofe who are proficients in Jlgebraj 
cannot be thought to want fuch expjana- 
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Tbc PREFACE. 

tion ; and thofc who are not, cannot be 
fuppofed to underftand it* 

I have indeed ventured to account for 
the Excradtion of the Roots, in a manner 
which fcems fomething contradidory-to my 
profcfs*d defign : but when it is confidered 
that the Subjefi: of thofe operations is in- 
circly Geometrical^ though the Operations 
themfelves are numericalty performed, it will 
be found that there is no other rational 
method of Demonftration, but that of 
Lines I which, however, 1 hope, I have 
fo laid down, as to be clear and intelli- 
gible to every Reader of common knfej 
who but undertfands the difference betwixt 
a Uney a Surface, and a Solid. 

As to the difpofition of the Chapters^ 
they follow much in the fame ordier as they 
are generally taught in Schools^ For tho' I 
am fenfiblc, that the Rules of PraSiice are 
not thoroughly to be uuderftood without 
fome knowledge of Vulgar FraSfions, yet 
1 have chofe to place Fradions in tlie laft 
Chapter of Vulgar Arithmetic, becaufe ("as 
I before obferved) moft common Bufinefs 
may be done by whole Numbers. So the 
fpeculative Rules of Progreffion, or Aritb^ 
metical and Geometrical Proportion^ which^ in 
a juft Theontic way of treating the fubjeft 

of 



The PREFACE. 

of Numbers, otigfit to precede the Rule of 
Tbrecy I have thought better to place juft 
before Vulgar FraSfions : however, Progref' 
Jion and Vulgar FraHions, being each diftin6b 
Chapters, the Reader may look into them 
^hcncvcl* he thinks it rnoft proper. 

'fhe fecond Part of thisTreatJfe, which 
contains the Doftrine of Decimal Fra^ions^ 
&c. is a kind of Arithmetic peciliarly, as 
it were, adapted to the concerns of Gentle^' 
men : I have therefore beeti more large than' 
ordinary upon that Subjeft, and have run 
over the fcveral Rules again, to fhew its 
particular ufe and application. In the. 
' Chapter of Interejt and Rebate^ its excel- 
lency will moft appear, every Calculation 
of that kind being performed to great ad-? 
vantage by Decimal Numbers. Under that 
head will likewife be found feveral ufeful 
TaUes ^which, that they might be perfedly 
correft, are exaftly engraved on Copper) 
fpr the ready difcovering the amount, and 
preftnt worth both of fingle Sums, and of 
Annuities. And as the Intereft of Money 
is now at a lower Rate than when this Trea- 
tife wasfirftpubliftied, I have in this Im« 
preflion added Tables at 3 anH 4 'per Cent. 
to thofe before publifhed at 5 and 6« 
There arc, befides thefe, fome other ne- 
ceffary tables interfperfed thro'jgh this 

A 6 part 



The PREFACE. 

part of Arithmetic (which arc alfo with 
the fame exaftncfs, printed from Copper 
Plates); as thofe for the redudtlon of 
the known parts of Coin, Time, Weight, 
and Meafure, into decimal Parts of their 
proper Integers ; and alfo that moft ufcful 
7able^ which fhcws the number of Days 
from any day in any Month to the fame <lay 
in any other. The Contents will fhew where 
to find any of thefc things ; and in the Work 
itfelf, are fufiicient explanations both of 
their formation and ufe. I fhali therefore 
add nothing further by way of Preface, 
but fubmit the whole Performance to the 
judgment and candour of the Publick^ 
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VuiGAR Arithmetic, 

1 N 

Whole Numbers and Fraftions. 
PART I. 



S it is inconfillcot with the inteuded 

brevity of this Treaiile, to enter upon 

a nice Inquiry afccr the firft Inrentors 

of Arichnietic, or by what degrees 

it has bnn raifed to its prcfcnt per- 

FeftiODj lb neither ic it my deflgn, in 

thefojlowingpagn, toioinateabfolute 

Begtonersi but fuppofing my reader acquainted, aticaft, 

with the motbods of Adding, Subtiadliog, Multiplying, 

and Dividing, (tho' perhaps ignorant of the reafons 

thereof) I (Wt iiy before him, in ts tew words ai 

poflible, the realoDS of thole fundamentals, and their 

Application throughout all the varieties of pra&ice. 

Arithmetic (which is juftly de&noMii jirt tf Reck- 

tnlng) has for iti fubjef);. Number ; and teaches us Xa 

gire proper atiTwers to ill fuch queltions as demand 

Hev WHM t For the more ready performing of which, 

' the 
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the ten following Charaflers, or Figures, bave heem 
iBvencnt and agreed upon by the grcjtcft part of the 
known World ; viz.. 

iij + j-«78s(o 

and by the various combinations and repetitions of 
ihefe ten Cfaaraaers, may every Number, how great 
fixTer, be cafily and eipeditioufly exprefs'd. 
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C H A P. I. 

Of the five firft and fundamental Rules ^ viz. 
Numeration^ Addition^ SuUraSion^ MuU 
tij>lication and Divifwn» 



Numeration, or Notation. 

BY Numeration, vie leara the difPerent value of 
Figures, by their di£Fefent places ^ and, of con- 
fequence, to read or write anjr Sum, or Number. 



Jfti TABLE. 


9 


Units. 




90 


Tens. 


i& 


900 


Hundreds. 


1*3 


9000 


^houiands. 


1234 


90600 


X Thoufands. 


11345' . 


900000 


C Thoufands. 


11345-5 


9000000 


Millions. 


11345-67 


|;K>000000 


X Millions. 


11345678 


900000000 


C Millions. 


11 3476789 



Trom this Table may be obfcrv'd: 

I . The names of the fcvcral places, viz,. Units, Tens* 
Hundreds, (jfc. 'which proceed (increafing by a tet^ 
ibid proportion) from the tight hand to the left. 

%, That 
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a. That cFCTy Figure hath two values; one in itielf, 
the other fisom the place it ftaods in. Thus, on . the. 
left fide q£ the table, the figure 9 in the upper hne. 
(landing in the unit's place, is only nine^ but in the 
fecond hne, beng removed into the place of Tens, 
beconcies ninety; and in the third line i$ nine hua* 
dred, t^<r. 

3. That tho' a cypher is nothmg in itfclF, yet it 
gives^ valae to other figures, by removing them into 
higher places* 

All whidt being very obeious* I pcoceed to. the next 

Rule. 

ADDITION- 

BY Addition we find the whole, or total, of^ two 
or more parts, or fums. 
In ietting down the numbers to be added, care 
mufl: be taken to place every figure in its proper co- 
lumn > that is. Units under Units, Tens under Tens, 
H^c. Then will the reafbn of the work (the manner 
of which, I fuppofe my reader well acquainted with J 
appear very evident from this undeniable Maxim, vix,, 
Ihat the wbcle is equal te all its ?4rts. And the 
method of fetting down the total, may eafiiy be 
accounted for from the Nature of Numeration, 
w^ch explains the di£Ferent value of places, as they 
proceed from the right to the .lelt hand: For as 9 
is the greatefi fimple chara^er, or figure; fb every 
number exceeding 9, being compound, muft require 
more places than one to express it. Thus the num* 
ber 10 can no otherwife be exprefs'd in figures, but 
by removing the figure i into the place of Tens, 
which is done by applying the Unit's place with a 
cypher: And as it is the fame with every other 
column (Ten being fliU the proportion of increafe}^ 

con- 



confequently, when 'the fum of anj column amountt 
to io» or more^ the uoits exceeding, if tliere be tny, 
or a cypher, if none, muft be (et under fuch column j 
and the ten» or tens, of the amount, carry'd on as fb 
many unit5, to the next column on the left* 

What is here obfenr'd, as to carrying the Tens (the 
prQporrioo of increafe) from one column to another ia 
Integera, may*be as )uftly apply*d to the numbers we 
ftopat, in adding fums of different Denominations. 

For your greater cafe in cafling up of Money, Icara 
the following Tables. 

PENCE-TAJBLE. 
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141 



4fJ» 

734r 
1298 

847 J 

/149 



ns 
784 

*97 

i'4a 

198 



18 

ID 
IX 
08 
II 

«4 
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04 
li 
«7 
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^xMmfles in Avoirdupoife and Troy Weights. 
AVOIRDUPOIS E, 



Tms» 


c. 


^• 


lb. 


«x.. 


Jramt, 


7Sl 
347 

285 


«9 

08 

11 


3 



»7 

»7 
12 


03 


»r 

10 


^49 
if' 


or 

'3 


% 



13 
»5" 


09 

03 


07 

. II 



i8r 18 I 01. II 01 Tot^l, 

T R O Y . W E I G H T. 

lb. ^. ^ir//« ^r/. 

l^^ II 19 2} 

4^9 10 i) 19 

274 p8 I ^ 09 . . '. 

478 10 li Of 

326 09 18 II 



1838 04 01 19 Tot0A, 



ifio 04 01 20 



theT^f'Um, 



1838 04 01 19 Vrocf^ 

To kifow> how many Drams make an Ounce, or 
'Grains a Penny- weight, <^r. fee the following Tables, 
Page 19. 

Ffff^tf^ Addition. 

The proof of this Rale is ufually by a fecond addition, 
without the top-line \ whicK fecond fum, if, when 
added to the uppermoft line, it makes the firft total, 
the work is fuppofcd right* Sa th$ laft Exumfle, 

But 
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But it is as good, if not a better Proof, to produce 
the (ame total, by adding your cdurans- both up and 
down. 



SUBTRACTION. 

':CUbtradiion teaches us, by taking a Icflcr number from 
a greater, to"find' the Remainder. 
The reafbn of this Rule is evident from the fame 
principles as Addition; Subtraction being but the re- 
verfe thereof; And the number borrowed in any co- 
lumn (like what we^(^t at in Addition) being always 
£0 many as would make r in the next. 

Sx^mplis Hn Integers 0nJ Afynef* 



Yanh. 
1483971 



\ I. s. d. 

Lem 8ia 13 o8i 

Fmd 190 19 ie{ 

IUl9». 621 13 09^ 

Pr4^. 8f 2 13 08 I: 



/• /• 4/4 

'Bwrem^d ^i^x^ 11 08 i 

at feveralK 11% 17 10 

San&ifitdmitU 999 07 00 1 

Faid ^19 18 09 jj: 

Hem. 479 08 02 j: 

Frocf, 999 .07 00 J 
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AVOIRDUPOIS B. 

Tom* C. ^. U, oz. Drt^ms* 
91 lo o 07 03 I) 

14. 1} J II II Of 

77 16 o ij 07 08 Rem. 
gx 10 o 07 o) ii^rotf. 

TROY- WEIGHT. 

/. 0X.* dwts,grs. 
"From 671 10 Of 09 
X^fte 139 II OjT 2f 

fjx 10 19 iiUfiv. 

671 10 Of 09 Fr«^ 

Prp^ rf Subtradign. 

Sums in this Rule are eafily proved, bv ftddinff their 
remainders to their IcfTcr numbers » which (irright) 
will make the greater, 

MULTIPLICATION. 

TLfUltiplication (which is the fourth Rule) fcrvcs in- 
ftcad of mtoy Atldt tons 5 the produd of a Mul- 
tiplication being o(ily the rcpedtion of the Mulciplicaad 
£0 many times at ritereare units in the Multiplier. 

Nb/e, The readjF performance of this and the next 
Rule, intirdy d^pendr upon the perfcA Jcnowledge of 
the following Table* 

Tit 
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1 4r 

7 times < "8 fft 

19 <SJ 



8 times 



8 IS4 

9 n 



p times 9 81 



12 times^ 



24 

48 
5o 

7» 
84 

96 

108 
120 

ir 144 



3 

f 
6 

7 
8 

9 

10 

II 



f 



Three term* are ufed in MoWpacatioo, vix. M$fbi- 
fUcMtui, Id$diffUir, and Tndtta. , 

The following Enmsk ftcwa to which Unc cacfr 

term belongs* 



MXJMfLIf 



(flO'J 

f 

E X A M F LJEi 
J$6i X5'4 138 Mtdtiflicand, 
^ 134^^789 MtdtifUsr. 

6806918714.x 
60/06033104 I' 

f 19417 78966 S-Jr-S Prw/I 

4J379P'4S*« * 

37816170690 

302j'3oi65fi 

11689762414 

r5'ii65"o8i76 

1774096/6468441881 TroJuH. 

That Multipltcatioa ierves inftead of mamy Additions^ 
an J, confjbqucntly, that the truth of its operation de- 
pends upon the fame Reafbns, is eafily jjfoved ; For 
fuppofc it were required to know the lum of four 
fevcDsj by Addition, the work. will (land thus: 

7 
7 

7 

* 

7 
18 

'too tedious a nretbod for prad^icc; being difcovtfrnblc 
at once, by the Table of Multiplication, to be »8; 
' Nothing therefore- remains to be accounted fof in 
this Rule, but the reafon of placing cveVy follovinng 
particular produ^ a place nearer to the left hand than 
the produdi foregoing : But Regard being dill had to 
the nature of Numeration, it will plainly appear, that 
as we begin with the right hand figure of the Multi- 
plifr, or Units place 5 fb the fecond figure (bnding in * 
the place of Tens, the produdl thence arifing, muft, of 

con* 
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confcqiience, be ten times greater than the Cztncfigweef 
ft'anding in the place of Units, would hivc produced i. 
and Co on> applying the fame coniideration to the pro*^ 
duce of aU the other figures in the Multiplier... 

Proofs of Multiplication. 

Multiph'cation is ufually thus proved. Cafl out the- 
nines from the Multiplicand and Multiplier, and place 
the remainders on the right and left fides of a Crofs, 
thus made -{-r Thcfc two figures paultiply'd together,, 
mvL& have the mnes cafl out of their produd^, and the 
remainder placed at top^: Then cafling the nines alfo out 
of the produdof your Multiplication, place its remainder 
at the bottom j which if it agrees with the'figure at the 
top, the Work is fuppofed right.' See the Example. 

A more certam ^oof, 

A Multiplication fum is then right, whert the produA, 
divided by the Multiplier, quotes the Multiplicand , or, 
divided by the Multiplicand, quotes the Multipiien 

ABBKEVIATIONS. 

(jft.y When either your Multiplicand, or Multiplier, 
•r both, have one or more cyphrrs to the righ^ hand, 
only multiply by the figniBcant figures, and let on the 
light band of the produdi fb many cyphers as were in 
both>the Multiplicand and Multiplier; 

EXAMPLES. 



r 

i 



j-iyooo ' 7;% 

4000 700a 

1108000000 5"^ 08 1000 

(%dly») Therefore any number may be multiply'd by 
10-, i-oo, 1000, ^e, only by placing on the right hand 

of 



\rf it, one, two, three, or more Cyphers : Thus 719/ 
mulciply^d by 10, is yipfoj by 100, isyipfoo, (ji^c. 

(3^0 ^o multiply any number by f, add a cypher 
to it, and halve it. Or by ij^, thefame^ and add both 
lines together. 

EXAMFL2$. 

f3^4 muhiflfd 

h s — si^¥> h «r Sl^^^ 

■ ■ 16670 

is i66yo u i' 80010 

(^hly,) Any number may be multrply'd by 1 1, 1 1 r, 
or 112, c^r. as in the following Examples. 

MXAMP L £^ 

7 1 36 midtiflfd bj \u * i^ til thm: 7 13^' 

7136 7136 



}849^ 



7136 



791096' 



Jtnd By 111, tkus: 7136^ Or /^»/; 7136 

7136 III 

7156 

7135 8/631 

7136 



79^*3* 

* 

Wc now proceed to ow fiftk Rule^ 



79913&. 



Dl V I- 
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D I V I s I a N. 

BY Divifion (Which is the re verftf^ of Multiplication) 
we find how o&eti^ one number is contain'd in 
another. 

In this riile there are aMb fbar terms, the Divifor, 
Dividmdf ^Motknt, and Rimsimkr. 

EXAMPLE, 
l^^mr. Dividend, ^mtunf^' 



1480919^ 

98104.07 

29068I9S 



* 141 3 986 J 



•311707 Rntu^nder. 
As MtiltlpUCaCion ferresinftead of many Additions ^ 
lb Diyifion fupplies the place of many Subtractions | 
as mag^ be thus made evident. Suppoie it were re- 
quired to divide 18 by f, that is, to find how often 
7 is combined in a8$ by Subtradidki the work wiii 
fiaad tbmi 18 



7 

14. 
7 

7 
7 



B By 



By which we fio-^hat 7 is 4 time« qoptain'd in the 
Dumber i8. But it may be dilcover'd by the rules of 
Diviiion at one trial. 

There are many methods of working this rule. The 
following example is divided fix feveral ways. 



Third. 



TifA. 
106 

!f 

104 



SeemuL 

*0(2' . 

ai 

•8 

10 
10 

106 
104 

21 



NM 
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Ncie^ The two laft, cali'd the Italian wiys, are mod; 
generally uied. 

Mr. Alingham has, indeed, fet down nine ways; but 
kis three othiors )u^ fi> Very like the ift, 2d, and |d of 
tiiele» that they em leasee be cali'd diierent. 

j£ BBR E^y lAT I O N S. 

(tft.) If there are any cyphers on the right-hand of 
your Divifor, you may cut off fo many cyphers, or fi- 
gures, 00 the right-band of your Dividend j but re- 
member to bring them down (if figures) to the re- 
mainder. 

E X A i4 P L E. 

ai|oo)864f|i9(4ii 
84 

At 

mtmmm 

%l 
1419 

(tdly^ By the foregoing rm!e, you may obierre, that 
to divide by 10, 100, 1.000, ^c, is only to cut fb ma« 
ny figures from the riglu:-haad of the Dividend, as there 
are cyphers in the Divifor. 

E X AM ^ L E. 

t|oo6)4368a|755-( 
S$ thi ^mtiint is 436^2, the tamainder 735*. 

il^') When yonr Diviibr is ia, or confids only of 
Qoe Giigk figure or can be reduced to one, by cutting off 
cyphers from its right-hand» the work may be eaiily 

fcrtom'd ia Q9c line, thus : 

B 1 mr £ & 



X »6 3 



t>rawing a line under the Dividend, iet down uo"- 
der its firii figure, how often the Divi^ is contaio'd iti. 
it ; what remains, imagine placed before the next figure^ 
and conlidcring how often yoarPilfifbr is -contained in 
thefum it makes, iet down the number underneatii> as 
before; and Co proceeding through all the figures, (et 
down what remains at laft, in the place where.your'Qjia- 
tient u&d to (land. 



4'95^45"(i 



E X A }d If L IE $. 



mm 



«fti 



a34.II 



6pf^ 



Sof 



If jou are to divide feveral numbers by one com moa^ 
Divifor (as in the calculating of T ables, <^r.) that 70a may 
know«xadly at once how often your Divi&r wUI go, io 
feme convenient corner, make a Table of your Diviibr» 
by multiplying it fcverally by all the aine Digits^. Thus* 
iuppofe f 6a your Diviibr : 



f6i 


I 


1124 
f686 


% 


1148 




3571 


6 


39H 
44j,6 

S9S^\ 


7 
3 

9 



frmft 4»f Divifionk 

(tjl.) Multiplication and Divifion mutually- prove 
each other : For as if you divide the Produd of a 
Multiplication by the Multiplier, the Quotient will be 
the Mttliiplicand i fo, if jou multiply the Quotient of 

a 



C»7] 

ft^Dividon by the Diviior, (taking inthe remainder) the 
gTodu6t wiU be the Dividend* 

i%dly.) Another proof of Divifion is, by adding to- 
gether thoie lines m the following example, marked 
with Aderiims, (being the particular produds of the 
Divifbr, mqltiply^d fcverally by each figure in the Quo- 
tient, together with the remainder of the Diviiion> the 
total of which (if right) -will be the Dividend. 

(l4fyO Diviiion may alio be proved as Multiplication, 
by acrofs, thus^ calling out the nines from theDiviibr 
and Quotient, pbce the remainders on its right and lefc 
^esi then multiplying the two figures (b. placed toge- 
icher, and casing the nines from the produd^, add what's 
left to the remainder of the Divifion s and ftill calling out 
the nines, let the overplus be placed at the top i then alio 
cailiag the nmes from the Dividend, fet down the figure 
remaining at the bottom, which if it agrees with that 
St top, the work mtybpfappos'd right. See each proof 
iothc foUowing example. 

E XA M fZ E. 



J lay a 703a 

^ m » 8104 



/ijri* 861/9}. 

664 Bgmainder, 

xil6 

I471* S631/6 ijf Trcof. 

<$64* 



863 15*6 id Vroof, 

Before w* proceed to B^dti^n, it will be proper t9 
ifiiert the fdlio wing Tablei. 



.' 



B % TABLES. 



n 
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TABLES «f Englifh Coins, fydgbts 

and Meafures. 



ttmit^ 



Firjlj (/Coins. 

CCOM?TS are kept in Pounds, Shillid|p, Pence* 

and Farthings, thus divided : 



A 



4 FArthiags 
12 Peace 
20 Shilliogs 



} f I Penny, 1 CJ. 

> make < i Shilling, V thus mark'd < /. 
y (1 Pound, J it. 

- But the, ufual Coins are, 

/. /. d. 
•A Jacobus, 1 C ^ f 9 

Of Go'*'. -! JS£' [ v«'- ] 1 ? : , 

A -J Guinea, J J, o 10 6 

iA*s:^„.h«^-{ : i % 

rkf CM J The names of the reft fpeak their w- 
ut Mivcr, < 1^^^^ 33 jj Shilling, a Six-pence, a Groat, 

/ or 44/. a Tbr e e- p e ne c , a Two-pence, a 

Bci&des the above- mentioned, we have ftill in ufe the, 
names of Tome other pieces, which are now but ima* 
ginary, fix* 

I, s, J, 
A Mirk, 1 C ^ >J 4 

An Angel, > Value < o 10 o 
A^oble, 3 i o 6 S 

— <i Weights, 



[ »9 ] 
Weights. 



TR r. 



r. Penny wt.l ^^„, fdwu. 



24 Grains 

20 Pennjwta. ^mojke^ i Ouocc, 

1 2 Ounces 

By l>0x ^W^^^ are Weighid Jewels GoId» Silver^ and 
all Liquors. 



A'POTHECARIBS. 



chos mark 





Bf thefe W«ig|Kts> Apothecaries compouad their 
edidnes I . bat bUy and iiell their Drings by ^x^pit' 



(9* 




JiVQJKDUFpJSS. 

itfDratns ^ ^i Ounce, 
16 Ounces 1 11 | i Poundt 
28 Poundt >'^^ I duarter of aHudd. 
4. Quarters I ^ / i Hundred, 

10 Hundred i ViTon, 

This is, at prffent, the common weight of Eng" 
Und, by which, Butter^ Chceft, and all Gioceries, ^e, 
are weighed* 

Not9i One pound Awoird$ipoife^ is equal to 14 oz., 

1 1 dms^ 1 5 grs, i Trey i and one ounce Trey is equal 
to I 0X. I 1^419, and fometbing above \^ Avar- 
dufeifi. 

B 4 ^OOZ:- 



( 20 ] 



pp'oot'prEia Hr. 



7 Pounds 

1 Cloves 

2 Stones 
6 Toddsaod^ 
1 Weys 

II Sacks 



maie< 



a Pints 
4 Quaru 
9 Gallans 

2 Firkins 

a Kilderkins 

3 Barrels 



I Clove, 
I StonCy 
I T6dd, 
I Wev, 
I Sack, 
I Lail, 



mark'd ar 
Wxitten* 



L M AD. 

C. 

19 ^ makes a Fodder. 

Ms A S V R B S. 



& Pints 
4 Quits 
63 Gallons 
1L Hogiheads 1 ^ 
a Pipes J 



I 



V 



Qaart, 
I Gallonj 

Hogfliead 
I Pipe, 
iTuo, 




M E f R and^LB. 
I Quart, 




Neie, 8 Gai;ons make i Firkin of Ale. 



D a r. 
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8 Pints 
% Gallons 
4 Pecks 
4 Bafhcls 
% Cooms 
f (garters 
a wcys 



3 Barlcy-Cofns 
11. Inches 

3 Feet 

5* Yards and i 
.o Poles 

8 Furlongs 



i> Rr. 

I Gallon, 
I Peck, 
I Bufhel, 
I Coom, 
1 Qu^ter, 
I Wcv, 
I Laft» 

LONG. 





Perch, 




• 1760 
Yards 
make a 
Mile. 



L A N D^ 



40, Square Perches J-^^i^^f i Rood. 
4 Roods J"**^*|iAcre, 

Nati, That a Geometrical Pace is jr Feet, and that 
there are 105*6 inch paces in an JDv^/i/w Mile. 

CLOTH. 

Jibff, An £11 lUndfh is % qrs. of a Yard ; an £il Zng* 
ilb is /• » 



II Dozen Vmake 
11 Small 3 



li 



Dozen. 
Small Grofi. 
Great Grois. 



8f 



CHAP. 
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CHAP. II. 

♦ 

CyRlDUCTlbN. 

REJudion is but tn tppHcation oi Muitipltcatioo 
andDi^iiioa: For, 

FJrfti Ail great names are broDght into fmall, hj 
multiplying with (o many of the littfeones as make one 
of the great. 

Secondly^ All fmall names are brought into great, hy 
dividing by fi> many of the littlecnes as make one of the 

great. 

Thirdly t To change one ibrt of money, or weight* 
fb*c. into another, is only to bring b6th into one name» 
aad to divide the one by the other. 

{TifftSart) 

I s. i. 
In 419^ 1 2 I how many Farthings } 
*ds wwklfly^d hy xo, baa^ aos. mmlf i k Noc^ IW 
— — • IIS. tiim takm in, 

*tu mnltifiyd by 1^9 haiufe lad. mtAe i s. ^ui her 9 

th§ 3d. j^rt addid^ 



mm^m 



•|« multtflfd by 4, bicauft 4 Fdrthinp mah i Fitmy, 
jinfwir, 4113788 jMftUngs. 

[ii€$9d 



I £ as 1 

i 

(Second Sort,) 

\ In 4 1 a 3 788 Farthings, how many Pounds I 

\ 4)4ia3788( 

11; 1 030947(3 

4i9f/. 11^. ^4, fkcit. 
We divide here by 4, 1 1, and 10, for the fame rea« 
fisns that we mohij^y'd by thefn in the^firft exaispi^. 

(mtd Sort.) ,, jp 

Change 4^967 Jreifcb Crowns> at 4 6 each, into . 
Ooineas. % 

French Crw». J ^ 

L * ^ 

5 Six-fencis m 41)4.1 3 703(995*0 GiWM4d^ 
♦*| sGumM. 37S 

r ^^ '2fO 

410^ 

1. 

Mm HXA^MfLES. 

lo S j6^7 Guineas, how many Pounds Sterling ? 
Jnfwir, 89919 /. 7 i* 

B6 lit 



[Hi 

lDf94£j Marks, at iji. 4/ bow muy Pounds? 

How many DoUstrs at 4^. 4^. are there in 895-73 ^^' 
iloles,ati7J. 6i1 

AnjirtT, }tfi7}TDollar3,aiid(ii. remaia 

laiili. 9*x. loims. fgri. how nunyGRuns? 
Jbijwtr, 474SS8f Grains. 

Jnf^Zhw, i}C. iqrit titf.7«£. iiDntMM.Iunv 
nany Dramt f 

A»/9ir, }3f0f 11 1 Dnini; 

Howinasyniiiiutn fincethe Urdi of oar Sinoiir, it 
being 1 740 yean } 

jt»f»tr, 914/44000 mimiteb 

How aiany Gall6iu are there in 7 j-69 Tuoi? 
jiMfwtr, i907}S8 GaUont. 

N#M. Tbele queftioas refcrs'd, will mate as many 
foore pod cxtmp!«^ 



1 
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CHAP. III. 

Of Proportion, or the Rule of Threb^ 
DtreHy IndireSly and Double^ 

THIS Rule is caJl'4 the Rule of TiiR4Sf , bccaufe 
by three numbers given we find a fourth numbo: 
Ibttghti which, when the Proportion is dtred, muft al- 
ways bear the fame ratio, or proportion, to the third 
number, as theftcond bears tothe tirft. 

The chief difficulty of this Rule lies in Hating its<]ue- 
iUoiis.- FoV your di#c^on therefore obferve, that of the 
three given numbers, two always contaiA a fappoficion. 
and the third a Demand* 

The numbei^ then on which the Demtndi^, nmft 
aiways be the third .in yourftatinsf of the other two^ 
you will be finre tofind one of theTanse quality with the 
laid third y which being made your firft, the number iefta 
muft, of confiquence, nil in the fe^jobd fdace, which &r 
cond number win alio aiways be«f theiame kind with 
the fburth, or number £>ught. • 

The queilton^ being thus ftattd, f oii;miift <if they are 
not already fb) bring your firft and third numbers into 
one name, and your iecond /if of ieveral denominations) 
into its loweft term^ then multiplying your fecond and 
third numberftogether, and dividing roe produd by your 
firfl^ the anocient will be theaniwerof yourqueftion, in 
theiame oenomination you kft your ftcond number. S§§ 

1EXAM2LMS. 

(Ex. ijf .) How many Ounces may I buy for 8 /. if I 
£1 ve after the rate of a I, for 1 8 Ounces ? 

If 



1 



[rfj 

i. ex,, -/• 

If jk buy— —18-— what will 8? . 

8 

Anfwett Txot* 

{tx. iJ.) What muft I give for iii Ells of Holland, 
if I pay a^er the rate t>f 34/. for 1 38 Elh? 
Ells. I. Ells. 

If 1 38 coft— J4»-r* whit will I »2 f 

A» lUMJiyrr 8,>me — — A /. A 



¥m^s tfsPamut, mtfmd^ 138)4148(30 1 ij( 

tii^d if AC, M /ft wiMi 414 

SmUmgs thtji will prodt^e; -**— 

madfitkemkirReimim' ***8 

4br/ ^^13, inu^4» ^0^«H|f 29 

9t§i tbeeJdPmctmklFar^ ««<-« 

iMi^x. i)8)i6«(i 

2^ my ^ tw/a(M^ l^t 1)8 

Bamamibty is nwefuUjf m « ■■ 

txfUin*d in th$ feventb , %% 

iS8)ft4|<i 
1)8 



\%6 



' i. • 



I 414 







(tx. )/) flow ttittiy y^ds bf SMKft eaft I buy to 

4ftl. lii. if ft i yafdt €<»iii4 to 15^^ 61^? 

1 . •. . • • 

If 19 6 buy— -14— what will 4» i» 



1)1 1 8( 



1704 
S 



39)85-10(1 nS/ior. 

39 

. 3'» 
.18 



p R o ?> r. 

Of every four nombers in dired proportbo, the pro- 
i«6i of tbe two means mttlHply*d mto each other, wilt 
be equal to the prodad of t& two extremes fb itauYtf- 
p]y*d : therefore muhiplymg your firft by youir fourth 
iiumber found, md comjparii^g it with the procKice of yout 
fecood by your third, if the produ^ agree, the wort il 
right. Thus, in the fiifl example, 7 1 (the (burth number 
fcmnd) mu riplyVl by * (tfaefirft number) ^ivos 144, equd 
10 the produce of 8 timtis 18, thefecondaiid third dum- 
bed*. : 

Add from hence arl4s the myeottion of thefore- 
toiflg rule, for fir ding* the fourth number ; for if 
Hie fixond innnbcr, nmttlpfy'd by the third, bo 

equal 



f 28} 

equal to the Iii4 fflddi^jr'd br thefbaitli, k is 0hui diat if 
toe produ^ of thff leoond and third he divided hj the firft^ 
the Quotient mud he the iatd fourth number; becauie 
everybivfdend niuft beeoual to the produce of its Divi^nr 
and Quotient, the remainder (if anj) bemg alibconfider'd. 
Sums in this rute may alfb be proved bj t baf k-ftating ^ 
thus reverfing the third Example^ 

If 41 II wilt buy 109, then 19 6 will buy i^ 
ao 39 X 

39 





1704 iJojf)^xsi{^iy^Jk. 

3408 




1686 



«704)«7<M(» 



• • • 



Though in the former of the foregoing proo6, tbcr 
manner of working the RstU ifJhreijs (iiflipently ac- 
counted for^ and the rea&n of the operation plainly enough 
laid down ; yet as this may juftiy be look'd upon as the 
maio Rule of Arithmetick, and as the &me application of 
proportion runs thro' almoft all its other branches; it 
maj, perhaps, help to make it ftilLmore evident, to look 
back again upon the firft example, and obferve it in ano- 
ther lignt. The queftion there ftated was, If a /.— 1 8 #jc. 
i^Si. Kow had it been> If i /.^i 8 ^x«*-8 /. 'tis clear, 
that if I /. would buy i2$x». then 8/. would buy 8 
timca as many* that is» 144. ««• But the8> as chisisupoa 

the 



u 



{«9 } 

the fuppofition tlut i /. is the price of 18 ox,, To if the 
price of the 18 ox^ is douUed, that 1^ nade t L 'tis plain 
144 «£• will then be twice the qmntity that 8 /.' will Duy» 
aiid muft therefore be divided by s, to give the tnie an* 
fwcr. Aeaifl, had the fuppofcd price of 1 8 ««.. been 4 /• 
then WOV&2 L have boiight hot a fourth part of 144 oz. 
vix,, j6 «Xm confequentiy* in what proportion foever the 
fir ft number increaie8> in the £ime proportion. n)q4> ^^^ 
fourth number decreaie i which is plainly e^ Aed by di- 
viding by the firft number. 

Note^ In the operation ofthelUi{e^71&r«tf, the firft and 
third numbers, after preparation, arc no more rc^garded, as 
of any denomination > but are multiply'd and divided wich, 
only as abfblute numbers, iocreafing and decreafing the 
middle number in juft proportion. 

Note sifot That what has been laid of the rea(bn of 
working the Eule of Ihroiy o^ght alio to be coniider'd in 
the operations of Inf&r^fi, BfMio^ Tdhmfiif, Mx€lm9iOf 
md ail other applications of proportion. 

We now proceed to fbme other prai6Hcal obfovai- 
tions* 

I . If yon would know at what rate you muft fill out 
your goods by retale, ib as tomake a propos'd gain by the 
whole, add the money you would gain to the (umthe 
whole goods coft you ; and then ftate your queftion thus : 
^thiwboU h fold for tho Mai of the Coft andGui^ wbai 
tm^Mtyfitrtf 



M X AM? LM, 

SUppofe I would, by the iHling of j2 yards of Broad 
Cloth, which coft me 40/. gaiq j/, for what muft I 
fill it for yard ? ThcB» 



If 



130-] 



. Ir 31 bcfiiU fiar 45*, wbtt wiil 1 } 
40 0> — /. ,. d. 

ao 

31)2^0(8 



••4 

4 



<4 



(i/) Or if damage havins happenM to the Ootb, f L 
Were to have been loft bj the whole, then the Aid 5- /• 
maft have been fabtri6ted from the coft^ and the rema|n« 
der made the fecond number, as before. 

(%tL) If 70a would barter or etchai^e ydur goods fbr 
others, firft find the value of your own, and thai 6» what 
quantity of the others the &m will purchaie. 



£XjIM?IES. 
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EXAMfLSS. 



What quantity of Pepper, at 3/. 64!. fir lb, may 
I have in exchange for 42^ C. of Tobacco, at fi s. 



C. s. C 

Tirft, If I I / } 416 

1178 
iijo 



Jb^tHf^ t%fy^ SUUinis. 




Jnfmm 64 fo Tiumb ^ 



jiBBRlVIATION. 

The work of ibme ftatings may be mach (hortencd, 
by dividing their firft and fecood, or firft and third wxttk^ 
hers, byaoyfigoHb i^thfttindiii^g miyrcflMun. 



MXAMFlIU 



£3*3 

it JnM *• 

If 1 9 2 [oo would fay jloo how xiMOj. would 1 7 664 pay ( 

736. 





■«■ 



8)368o( • 

j$3nfmry 460 Miflig. 

The oufnber» of the aboye-fbtiog are abbreviated, by 
firft cutting off the Cyphers from the firft and fecond num- 
bers, and then dividing tljp firft aiyl third nuqibersby 5, 
and 4. 

The reafoiM of this abbreviation may-be (een in the fifth, 
lort of Redu^ion of vulgar Fradions. 

ili^r^ ^epcns in the Dirkt Rule of 

Three. 

The cloithisg ol a Regiment of 740 men, comes to 
3000 /. how much is that for each man ? 

Aafwer^ 4/. i;. o^^ 

How long ihali I be laying up ipoooi. if I put by ^ a 
Coinea awcrk? 

I'oo Seam^ n are to have 44/. ^ fird^y each, what will 
pay them tor 1) monrhs? 

Anfmtfy 6037/. loi. 

What will an Eftatt- of 4000/. fw Jbumm^ allow 4 
Gentleman to fpend a tay? 

Anfwtty 10/. 191. 1/. 

A Gentleman's daily expcnces are 13/. 7 i* above 
which, he yearly lays up 600 Nobles, at 6i. 8i4 

each. 



[ 33 1 

tach, what is his Eftate worth fkr Amnm f 

A man owing 736/. 10 j. compounds With hisCre* 
<ltters for.7i. 9^. }tfl. what will that amount to? 
Anfoir^ iSj*/. 71. 101/. i. 

If atji; -f^ ell, I gain 8i. f fr Cenr. by rojdodi> wbH: 
Ih^ I ga(in^f#r Ctfs/i if 1 {ell tbeell at 6/. 3 ^? 

Anfrer^ loL 

if Tobacco, which coft 1 3 rf. pr\b. be fold for 18 A 
;^fr lb. whatl^gain'd^ef Cfifl.? 

' Anfimr, ^8i. yj- iV. i* 

Bought J pieces of HoUand, nch containing f6 eib 
•iUnnfh, at 3 /. 1 W. fir ell, what (hall I gain in the wfao)e» 
tflfcllitforji. Sd. fert^EngiiJhf 

Jij^wer^ ^L fs. ^d. 

I hare by me 961b. of Cbves, which coft me 5*8 /. but 
fome damage having happened to them, lam willing to 
lofe 8 /. in the whole i at what rate mM I icil them f& 
oc6ice? 

jinfiifir, 7^.i. 

A Merchant lends over toWrMnci 48 a tons of Lead, at 
4/. 10/. ^rr Fother, f . «. 1 9 }'C. what quantity ofWine» 
at 30 /. fer pipe, may he ejtped in return? 

Mfwify 74 pipes, 1 7 gallons. 

A Merchant fends to Sfakn x 300 pieces of Broad C!oth» 
each piece47 yards, at if j. 6i. ^fryard, to have returns 
from thence 5 the one hsdf in Wine, at6fi. fer ton $ the 
other half in Oranges, at 3 /. 10 jr. ffrCheft) wfiatquan-' 
tity of each will he have ? 

^^/- ^ j 3 64 Tons, I Hogibead 6f Wine. ' - 
-^ ' C <^7^4 Chefts of O anges. 

Two men part, at the fame time, from the lame place; 
the one travels north 31 miles a day; the other, 36 miles 
a day ibufth ; how long will it be before they are 1000 
miles afunder ? 

Anfsfttt 19 days, 9 Hours, ja minutes. 
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IN the IndireSl Rtde of Jhrei, the oumbcrs are in reci- 
procal proportion, that isj the fourth number to be 
found, is to bear the (aine ratio to the fecond as the third 
does to the firll, but tn an inverted order; that is, the 
greater the third term is in reipe6l: to the firft, the le& muft 
the fourth be in refped^ tothe fecond. 

This rule difi«rs in its operatioo* iron^tWDiveft, in 
that, after thequeilion is dated, and the iH»<nher»4>f thic 
(Ratings preparra (as in the Dircd Kvie) your 6rft and ie* 
cond muft be multiply'd together, and your third nuip- 
ber be your Divllor. The Qjiotient, ts before, irili be 
thcanlmr. 



(Ex. tfi,) What miniibcr of men muft be t mpby'd. 
to finifh, in II days* what 4^ men would be jf 1^8 
about ? 

^ Jofs men Jap 

If 3/. ■ ^ 4? ' >» 

43 

, laJjj-oj'Cl'. 



(^* xJi) 
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(Ex. xd,) How many yards of Stuff 5 qrs. wide, wfll 
hang a Room which requires 420 yards off yts, wide ? 




3)iioo( 

Afifmefj 700 

The r^ftitfui^ Pf t)Ms,«HP>m<^ ^iX <I¥9>^ fUo (after 
what has been faid in the Dired: Rule) by confidering the 
lafl: example. >7owij; i^d.e^r» that if theStufi^ being f 
quarters wide> tfatare ivc^xo yar4sxeqv|tr'4, then ^ere thei 
Stuff bup I quarter wide, f times ^ao yiids, vis;,, a 100 
yards muft oe allowed ; confequently, if the Stuff be 2 
quarters wide, one third part of thofe yards will be fufHci- 
ent; therefore 2ioi>4i¥i(!Mby j; ir& give the true an- 
fwer required, orijc. 700 yards. 

• 

Indisedfc Rule ^f Three. 

■ . » • ■ ' 

Oifin^^ifh, tf ^Withiod nrunfasr HeikigmretliaathefiTil 
mimber, reqiimi'JV^ae i.or bcang ma fe^ixm le& 'ti« 
'DireHy but if the third number, being' morCi seqnircs 
kfs i or being lefs, requires more, 'tis Indir§B, 

Or, without any regard to the diftindion of J^iH and 
IndireH'y if mon is required, let theleffer of the two ex- 
tremes be theDiviibri iiUfi, the greater* 



Af«r# 
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Uofi ^ueftitms in tht Indiredi Rule efthrte^ 

if I lend^. 1)6/. For | months, how long mail t 
keep 4t /. of his, to reqizice myfelf ? 

A»f»er, 9 montH i weeks, 6 days. 

If 46 Clerks in 31 days fiaifli a piece of writing, im 
what time would ff Clorks accompliih the fame ? 

A>Bftnr, ttf day$, 18 hours, 19 minutes. 

A Gariibn, coniifting of 1^39 men, being bcflc^ed, 
have provifions only for 11 days; but it being necefirf 
they {hould hold out 3 weeb, how many men muit be 
fentout? 

Jnfmrt .6C0 men* 



3^^ DOVILB RULB of 

QUeftions in this Rule have five numbers pr6poied, 
and are generally aniwered by two ftattngsj of 
Which, one ibmetimes happens to be Jmfiri^^ as in the 
iccon4 Eiampk. ' 



MkAUFLMS. 



ppa-'VI *• 
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EXAMPLES. 

(Ex, ifi.) The carriage of i% hundred weight 
f6 miles, oomes to ii i. After the fame rate, what 
muft I pay tg have 78 hoadr^t wei^t cury'd ^94 
mi)cs? 

- C. i. C. 



11 

/. ^ 

a88 

Mi/fi. Si d, idiles. • • 8 

Then, ijf jr6— 19 S"*— 94 »» 

3f « 96 

1404 

3»f9 - 

j^)3»994<f89 i»);89(t 

a8o • ^ 



1 



bWyf 



•4P9 
448 Jinjwery il.^t. id. 

5'04 



10 



»ti. 



^ 



K^0t te }ai been the! fane thing, if the miles had 
Been made the firft^sd ieeond numbers of the firft 
ftattngi and the C. weights the firft and iecond num* 
liie]B4if the laft. 

^SiTf aUb, It jnajr be dene in one ibttuigi tbvst 




179* 753* 

la 



f 7pa)87^84(4f a 
yitfS - or 

■ ' /. s, it 
i6foif!^ 9 t 
i6iit8 

i79a)aM^> 
Jf9» 



(Sx.U) 
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(Ex. %4L) How many men mail be employ'd to re^ 
^4.10 Acres in 17 <^7«> >^ there were required 37 mea 
to reap ^4 Acres in j dip ? 

Firft, J/5'4 




*94« . 
ia6o 

DojfS* Men. Days, —-— 

Then, if j— — 187— -x; i'4)»5'f4o(*8; 

f • . - 108 

«7^43f(84 '474 

i}6 • 431 

»-7f' '4^0 

68 378 

Jtifm. i/^Um. •7 '4^ 

JiitTf, If yoo woold work fueh queftions of tlie 
DmbU Utdt tfThritt as have one of their prcrportions 
tndired, by one dating i yoa muft multiply the third 
nnmber of your ftati^g, by that number you would 
otfaermfe have placed under your firft* and youi[ firft 
number bv that you would have placed under the third i 
•I is the MdlowiDg Examples 



C% HXAUIPIS, 
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Men. Acrts, 

J7— — 410! The number tf dufs 
f^ which have rtUmn r# 
J fhe /4 Acres* 




'^The number 
ef days which 
have reUui&n 
to the 4x0 
Acres. 



i47o» 
6|oo 

9^8)77700(84 anfmer as b^mn, 
7344 



'4260 
3671 



Dr. Harris^ in his Lexicon Techmcum^ teaches ano- 
ther way of ranetng the five Numbers given in a 
J^euble Rule cf nree Qneftion ; which, according to 
s the following Rules^ gives the folution, whether the 
proportion be dircA or indiredi. Take his method in 
his own words : 

I. ** Obferving, that the given terms aris sdways 
^ &re^ whereof three are conditional and antecedent, 
« or ruppolititions, the other two demand t-he que- 
" ftion, and are confequents anfwcring fbme of the 
<* former antecedents j inibmucb, that with the an- 
** fwer, there will be as many confequents as ante- 
« cedents* which muft match one another in the 
** fame denomination exad^ly. 

II. *' For the right placing of the quedion and 
** terms, the three terms of the conditional part 
** are duly to be regarded: Let that which is the 
** principal Caufe of Lofs and Gain, Increafe or 

• " Decreafe, A^ion or Paflion, be put in the firft 
^ Places ^ diat which bctokeneth the ipace oi 

•* time. 
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« time, diftanec of place, <J»^. be put in the fecond 
** place ; and the remaining part in the third. The 
" conditional part thus ftated, the other two terms, 
-•* wherein the demand lies, niuft be placed fo under 
" the focmer terms, that they may correfpond oUr 
'* with another. 

KUIE I. 



** Then, ^if the blank* or place iboght, fall under. 
*' the third 'term, multiply the three laft terms for a 
** Dividend, and the two firft for a Divvfor; and the 
'* Qi^otient gives the iixth term required. 

R U L B 2, 

*' But if the blank fall unrfer the firft or iecond 
*■ term, multiply the ift, id, and j-th terms for a 
*' dividend, and the 3d and 4th for a Diviibr; The 
^ Quotient gives the Anfwer. 

£ XA M F L M 1. 

'* If 11 Rods of ditching be done by % men In 6 
^ days, how many Rods fhall be wrought by 8 men 
** in 14 days? 

Anfiper, 191; 

The numbers being dated as before dirc^ed, they 
will ftand thus, the blank falling under the third 
place. 

Men^ Days] KoJs, 

a I ' ■ ■6- " ■ ■ 1 a 
8 ■ ■ 14 

Therefore, by the firft Rule, the three laft terms, 
m. 12, 8, and 14, being multiply 'd into each- other, 
give 2304 for a Dividend » and the twofirft terms. 



C4a] 

ilKft* i and 65 multiply 'd t<>gether, give it ipr a U* 
vilbr> whkli quotes 19 &> tM anfwer* 

JEX^ If P £ £ ft. 

Jf 2 men work 11 Rods in 6 days, how tutof meil 
will work 191 Rods in 24 days? 

Men, Days. Reds, 

ft " ■ ■ •' & ■' ' 11 
24 ■ ■ ■ 192 

Here, according to the fecond ^ule, the firft, fecond, 
and fifth terms multiply'd, give 2.;o4> which divided 
by 288, the produ6^ of the tbird and fourth numbers, 
quotes 8 the anfwer. 

More EXAMTLES. 

If 400 pecks of Com w^l &rfe ^2 faorfts to8.di]rf/ 
what quantity will fob hbrfes eat in io daysf 

If 96 gallons of Drink ferre xf perfbns iftO dijs^ 
how long will 200 gallons ferve 12 perfonsF 




CHAP. 



mv^^ 
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CHAP. IV. 

Q^Pract ice, and T r s t t and 

Tare. 

» 

BY Practice, Merchants compendiou^y caftiup 
f the price of their Commodities. ^ 

And by Trett and Tars> deduft thek ASovrf 
ances. 

Both thefe Rules will be beft exp1ain*d by Exam* 
pies; and both require the perfe£( kaowledge of tk^ 
loUowing •, 



Of a Pound. 
/. J. 

8-. 4 
o— 14 

4 — y 
8- I 




TABLE. 



Of a ShUling. 



s 

o 



4 - 
6 - 



li 



I 



=1 

Of a Penny. 

I i 

a ■! ^ 



Of a Too. 

1 » 



rs 



14 

4- 



lo* 



I 

I 






^ 



OfaHund. 

lb. 

14 ^ 

1 6 ■ " ■ '■■ ^ 



lb. 

4 7- 
8- 



Of 4a 



.MMM* 



-f 



V 



14- 



4 



C4 



Be&>re 



[-44] 

Before we proceed to the rules olF Pradice, it will 
be proper to (hew the manner of multiplying and di- 
▼idiag fiambers of feveral denominations, by a dngle 
%iire, Without R^qduaioQ. 

MxampU of MULTIPLICATION. 

I. s. d, 
Mulfiffy r 8 4 ^8. 

. 8 ' 



fiuu 43 6 8 

Here, firtl, the 4 J. multiply'd by 8, gives 31 i. equal 
-to xs, 8i/. therefore letting down 8 ia the place of 
pence* we carry 2 to the produce of the (hillings. 
Again, 8 times 8 s. beinff 64 s, and the a carry'd make- 
fi^ it 66 s, or 3 /. 6 s, tne 6 is fet down in the place 
of Miings, and the % carry'd on to the Produce of 
the Pounds* Laftly, o times r L beiofl; 40 /. 4ind tho 
3 carrv'd making 43 /. the whole produd^ appcari to 
be 43 1. 6 /. 8 ^. 

Zxi^mfU of DIVISION. 

/. s, iL 
X>hide 43 6 8 ^j' 8 

8 )43 ^ 8 ( 
facit 584 

^ I4 dividing the above fum, we find^ firft, that 
8 will go f times in 43 /, and that 3 will remaiaf 
therefore fetting dowa f in the place ^f pouijids, 
we. multiply ^the faid remainder by 10, and takin? 
in the d odd ^(hillings, the produce is46d s. in which 
ag^n« the .divifor. going 8 times, and 1 remaining, 
^e iet dowtt 8 iii the place of (hillings, and multi- 
ply the a remaining by ii^ which, with the 8 odd 

■ :i - . P«ncc 
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pence taken ]n> produces 314/. in whicb» h^\f, the 
Di7ifi>r 8 going cxxGtly 4 times, 4 is iet in the P^^^e 
of pence, and the whole Quotient will be found to bd 
//. 8/. 4d. 

IttiliJ if PRACTICE, with Ex/imfUs. • 

1, When the price is fuch a number of pence u 
make an even part of *a billing* divide the quantity of 
goods by fuph part, and the quotient will be the aniwer 
in (hillings. 

ZXAMTLB. 

Snppoie you would know the price of 5*295 ounces 
of Gum, tt 64/m pir ounces tb^ 

6 d, hiing t \ fig6 

i6^SfiiUmgsistheAnfwer, 

For were the ^icc 12/ or i /. the number of 
ounces would be the number of (hillings they would / 
coft: Therefore (he price being 6 J. the i xi a (hil« 
)in^ the anfwer mu(l be but i fb many (billings. 
So at I J, I ^. i, id. 3 d. or 41/. 'tis Uit the li* i> 
h 4> ^^ i P^^^s o^ the quantity of goods, and the 
quotient (as aforefaid) will be the anfwer in(biliingf| 
which divided by ib, gives the pounds. 

Koti, If'any thing remains in dividing by the (aid 
parts, (pence being the next deaomiaatTon) it muft- be 
multiply'd by ii, the pence in i (hilling; and the 
produd^ divided again by the faid part} and if any 
thing remains there, it muft be muitiply'd by 4, and 
ftill divided by the £iid part, to produce farthings. 



C f EXAMPIB. 



t46t 

5'i43 zi I jffer Ounce. 

i. If the pence of the price are not an even part of 
t (hilling, it will require more tha^ one diTiuon, to 
find the coft of the goods. Thus at f d. or anj other 
anmber of pence between ^ and i a. 

EXAMTLES. 

lb. d. lb. d. 

fif at y fir lb. 4^ at 9 ^r lb. 



*! 
u 



i7r* 8 6i 218^ 

4) II ji 109 



11 



b 7 3»|7 



10/. ifs. jdfiuh, 16L js.fach* 



To the firft of thefe, f / is taken> thas: 4^1 is the 
*! of a (hilling, or the top line, and 1 ^ the i of 4 
pence. 

. In the lecond, the •)» of a fiiilting is firft taken for 
6d. and then thei of that 6d. for 3 ^. 

3. If the price is both pence and farthings; for the 
pence, aa htmci and for tlie iarthnigs, take the even 
parts of a penn7 ; thus* 



EXAMFIE^ 



r4y] 



fix at i^fifOixatt* 



iTem^, li 44 4 
I WMTthmgi j: . 1 1 X 



s\s s 



iL ifs»sd*frcit. 

' 4* VVIieQ tbe pric^ is more than x /• and Icfi than 
% ;• leave the top lioe for the fhilling» aod take jouf 
^an% aa bcfosey for the refxiainiog peoce. 



7 



lb. / 

A jr437 at ip^lh^ 

6 -J *7i8 ^ 

« i i ^79 7 1 

441/. »^^ i-iffieb^ 

jr. If the price m twaor more (hillings, with pentr^ 
(^^. cither take the ereii parts of a pound ftooy Joi^r 
top line for theflitlliAgs, which will givejyoi^ the pri^ 
in pounds i or midtipi^ your top line by the au-mber 
of ihillings, which will give the anfweff in billing;, 
flill working for the peaco as bcibse. See heih^way^ 
ui the cxaipple. . ^ 



C 6 XXAMFZ^ 



i4n 




9%. S. d, , CZ. S. d* 

$%6i at 1. 6 f«r Ounce/ ji^^ at & 6 ^Oiiaccb. 



1 6f tfj*; 17 6 



d. i6fi6 

, 6/7/. J7^« 6d.fMcit. 

By tbe fiHl way, it is thus done: Had tfe price 
been t /• or ao i. 'tis plain it would have come te- as 
many pounda as there were ounces ^ therefore ait 
a /. 6 d, which is the ^^ of a pound, it muft come to 
the {• of fb much money. 

The other 1) done by fuppofing the top line it is* 
^en for ^s• it muft be twice fo much) and for the 
4d ha]f the top line^ or the value of a.flitUing, muft 
Ik added. See both ways in another 

• 

\bmy , ik di lb. /• di 

Sij6 at ip 9 |»fr lb. fij6 zt 1^ 9 firlb* 

A 19 

t«{ aiJjft ■ ■ ' ■ 

r f»3«9 474^4 

4 *>«^fl^ 4 ^ f»7^ 

6. Whea^ 



6. When the price is any thing between one and twa 
founds, leave tiie top line for the. pound, and take 
jottr parts for the remainder. 

' 3XAMFLM. 

lb. S, dm 

s. J. f}84 at ft a 6 fir Ih. 

ft 6|> 673 

Jm When the price is two or more pounds, multiply 
the top line by tlie number of pounds^ and for the 
aemaiiidcr, cake parts, as before. 

£X^MPX£. 

lb. /. #. d, 
ft364 at 4 iS lof- j^lb» 

4 

*. 94/6 
lof 118a. 

ftf ft36 S - » 

li 118 4 

^4 S9 * 
J* 29 II 

»4* 14 1/ d 

11687/. 00/. 6d.fkeh. . 



-ii . 



8. When with the given quantity there are odj^ 
partfc fuch parts mnft be taken from the given pricej 
as in the foUowing examples. 



> t . \ 



\ JiXAMULM^S, 



[ so y 



:exau^lzs. 



365* X tt f ffirC. 
f 



2^i. f . 1 I& tf 



1918 A 17/. 6'd.fMcii* 

^ C. fti. lb, /. !• i. 
7l^f 3 14 at 8 19 6 pirC. 

8 . 

^ * - • • 

J. ^8910 

xo i - 368* lo 

4 + -»473 o 

6/. i —184 ft d 

ifTi. I ^ 4 9 9 
1 i —1 4 io4 
14 lb. 4 » ^ /i 

6dio8/. I4i. 6/ f /4^^: ^/ 

As in the firft of theft, /or the ft jfA |* the price 
of the C. is takeoi (b in the lecond*. not oolv i the 
price of the C. is taken .69 x- fr;. ]>m| aUp i the price 
of ft qrs. for i fr, and i that again for 14 lb. 5et 



MXAM?LES. 



SX4 ALLIES. 

T^s. C. qrs. ft. I. s. d. 

573 »3 * i8 at 9 \i lo per Ton. 



to 1. • f---i85 lo 

10 C. t I 4 16 f 

7* 




SSl^^Si' ii.| 



lb. «£• i*'. /, ,. /. 

r*7 33 I j" at a 8 7 f fCT-Ib. 



1* 4- 

8 m. (• 
4 f- 

« 4- 

4 f- 



iof4 

;3« IT 

2 

26 



3 
I 



14 

07 



13 03 06 

04 034. 

12 014. 

•3 00^ 

01 06 

— 09 

— 04f 
— — 024 



.1^83 /• 7/.6A)Swfr* 



Tko 



[5a J 

The iaft Sum another wij. 

lb. #t. irnthms. /^ s. iL 
fxj 1} i;- at » 8 7{-f#r» 

48 



iiq8 

I i i- — 6f io| 

8 tf*.i-^— 14 3i 

8 4r.f ' <5 — 

4 4 9 — 

1 * 4f 

1 i li 



25-6617 8 

1283/. 7i. %d.fant. 

AnothiT EXAM? LE. 

Ih.'D'oy. ox,, d»ts. irs. L s. d. 

736 II II 13 at 23 16 4ferlb» 



2 



I 



2208 

147* 
1^.368 

S }— »S4 

- 36 t6 



to I 



44/. i— I* 5* 4 

60*. f— " "5 *. 

18 9i 

19 8t 
19 10 

3 iif 

ii4 
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Noti, The foregoing examples, and all other oueftioos 
in VroBicey^cOij be performed by the K«/e of Jhrie\ 
Pra&ice being only a compendious way of calculating 
fucb pi:opofitio6s in proportion*, as havt an unit for 
their firft number: But to (hew the brevity of this way 
of working, as well as ;to prove the truth thereof; Ice 
the hit example done by the BmU rflUrety as follows. 

By the Jbdenfthrtt thus: 

lb. /. s. d. lb. #*. d»tj» grs. 

if I— f<5|f— aj i6 4 wh/^tinUy^6 ii la ij? 

II lO I ^ 

.XA 476 884.3 
ao 11 ao 

.14a . 5'7i6' 17687a 

: >4- M* 

060 70749* 

480 3f?74f 

i'7^0 4&4494I 

5:71^ 

4*4494 « 
»97i4/8t . 
11114701' I I 

»>H a|o)3fi o4|a . 

• 710 17/f* * '^f 

Fadt 17 ffiL ts, 10^4 1448 



•«-«i 



* 2961 

Jhrtt Tart kings mete "^ 
$him bj Vrt^kt loft 
$htr$ iy the JFrM^hns 




nmMoing. 1 1 1 ^ 

__ 4 

i^bt 



f ROOF. 
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T HO O F. 



/ 



Sums id this rale may be prcvad drher by taking 
the parts two ways, as tht laft exatnj^e bat ooci w 
by tht Riw/s eflhfii^ as the laft. 

/ 

As this whole lule is indeed nothing elib, it may be 
thought ftcange-to naentiCNi fhor-t way& heK» in a par- 
ticular ie^ion^ but as there are degrees O|^^€omparito, 
£> even fliort ways may be more iborten'd. 

I. The value of any quantity (the given pfice of one 
of which is an even number of (hillings) .may be moft 
compendioufly found, by multiplying the ikid quaatitj 
by i their number, douUing; the units of tW firs 
produA for fbilling^, the reft being pounds. 

S%y6EUstfHMmd, ^is.firtU. 
4 



aiio:8 Jbtfmer. 

1. If the price is an odd nnaibcr of IMIlii^ it is 
but doing as befofe, and adding ^ of the top Uoe to 

the prodttft. 

EXAUfLZ. 

Tdrds, J. 

5'i78 at If fir turd* 

7 



3694; II 
I s, 2^ %6i\ 18 



i« 



3py8i. la/. Jnfmit. 



3* Were 
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3. Were there pence in the price, their parti might 
alio eafily be taken jn the fiiife aietlR>d. 



M XA M t L t. 

lb. s. J. 

I i. i jr 16^ ^ , 

6d. f 134 la • 

•J- i 33 13 i 

•' ac/i/. i^s.fn^n.' 

4. Another (hort and uftAil ^aj, when the quan* 
tity is fmaU, is to multiplj the price b/ it j thus, if 
yoar quantity is ezpreia'd by one^ure^ 'tis done by 
one line. « 

f^XAMltL M. 

I. s. JL 

il.yr.6d,f$eh. 

f. So aof quantity that can be expreiled by 1 figures* 
and Ibme of 3, may be eaiily and Iptedily done thus : 
Find out what two figures, multiply'd together, ^ajl 
produce the given quantity, (as iiappoft 3 a yards « 
pounds, e^. th'cigiveQ quantity which is pspduced by 
the multiplication of 8 by 4) and multiply the price by 
one of the £iid figures; and the produ^ of that, mulci- 
fly'd again by the other* will give the anfwcr. 



^XAM?L1&S. 



u 



[56 J 



MXAMTLES^ 

7[krds. s. d, 
1% at ij* Sf ftf T^rd, 
8 



The value if 2 yards, 6 f 8—^ 
which multifl/d by 4 



gwei If/. 1/. 8i£ the frice rfti yurds^ 

— >4 times S leing 3 x. 

r4fir. L s, d. 
144. at 1 4* 6 perXttrd. 
II 



ty 6 o 
la 



183 /• la/. odfkcit^ 

€, If QO two figitee^Willtxaaiy produce thoie giTeo, 
take fuch as will give the neareft produ^ to them, 
which will generally be within one or two, more or 
lefsi the valae of which muft Accordingly be added or 
fubtraAed. 

xSX^MTLB. 

i. 

lb. /. s. d. 

ff at I 10 9 ^Ibv 

9 

The frtct ef ^Jb. ij 16 9. 

wbkh msUtifly'd by 4- 

lives the price rf ^4 lb. 83 00 6 
tewhichthefficeef I lb, added i 10^ ft. 

makts 84 II i tkt vkburfff' 






isjy 

So, had it been mttltiply'd by 7 apd 8, which would 
hare given the value of f6 lb. too much hj i lb; the 
price of 1 lb. mufl have been fiihtraded. 

7. If the quantity has odd parts, it will be eafjr 
taking the value of mch parts from the given pace 1 
as in the following 

JB XA M?LE. 

Xds, L s, d, 

4} I at A 12 7 perTard, 

7 



18 8 I 
6 



f 10* 8 6 
qrs, % ix.f 

114/, ji. i^i fkeh. 

» 

Trett ^rf Take. 

'p A R E and T R E T T are all6waiices maie to Merchants 
in buying thetrcgoods. 

Tare, otwhtfl fhey can agree for ftr the whole, per 
che&, fji*c, or pir C for the weight t>f the bag, box, 
cheft, ($»r^ which contains the commodity. 

'f'rett,' for the wafte, motcs» or duft; and is always 
4 lb. ^er 1041b. *>• 

There is alio another allowance ibmetimes given of 
ft lb. for every 3 C. for the turn of the icale, call'd 
cloff, or cl^mgh. 

N»f0j Xiie; whole weighty before any allowances are 
. made, is called grcfsi when part ia dedu^d, the re- 
mainder is call'd j^^/tfi but when aU are takeo^ from it, 
what's left, is call'd nem, - - 

KULZS, 



159} 

iHTLES, 9kb EXAMPLES. 

1. The jD^rt of any quanti^ of goods m%j c^Iy be 
fotttd) if ftt fo much ip the wh<df, only by fubtra^iiw 
the (aid allowance from the grofs weighty if «t fp inucli 
ter chcft, d*^* ^7 multiplying the pounds tare by the 
number of cbcas, d^^. and l^btrai^ing as before j and 
if at fo much per C, by taking fuch pm or parts of 
the grofs weight, as the allowance is of a C. 

' EXA UV LES. ' 

'Btrftfntt. Suppofe if C. a tps. ij lb, tare were 
allowed oa 4y6 C. i ^. 19 lb. of tobacco, what wouM 
be the neat weight } 

C» frs, lb. 
From ^f 6 i 19 Grcjs* 
SttkruS If 1 13 T»re. 

EinuunJtr 44.0 3 6 27m/. 

Sicmifirf. What's the neat weight of 3 frails of 
raifias, each weighing 3 C. a^^ ip \\^ grofij tare 
at 2olb»^fi:ailr^ 

^. ^. lb. lb. 

3 a to ao 

• 3 jM2f. 3 J^MU. 

10 3 a Qnfi* ^olb. or a ffi* 4 Ai 
a 423irj^ 

wmm^mmmmmmmm 

A3^ttf% 10 o a4 MiMIt* 

C. ffi. lb. Ik 

lb. I l l III i > ■■ ■ ^ 



Hi 3^ 3 aaZaw. 



4g^ 



4 



w*^^ 



C5f 1 



Jb. ' II I I . 11 

.^/e, 14 and 16 pounds may be call'd the flandards 
of Tare^ for from them may any o^ier number of 
pounds^ iMirc .or .lofe be tatot ;a» in tihc lol^wing 

C. fTi. lb. 

- lb. — — — 
' I4|. 71 a laf 
a^ 10 o ay MM 

87 o 7 T4f#. 



i««p 



.i^ C. ^i. Ik H). 

f4f 2 xiOfifs, Ttn IQ fifC* 

• — lb. — — . 

16I78 1 17* 

«• • - 

' 8i 39 o a»i 

40 o oinrt. 

^' 'Jbfdn^ 499 3 io;^Nm#* 

2^#, Tis firft found what Tne itf lb. would pro* 
duce; becaufe 8 lb. being the %% F^Et ofaC wonld be 
a tronbldbme difiibr. 



1. Trett being always 4 lb. ^104 lb. the confbnt 
method of finding it, is by taking the %i part of the 
line ie is to be dedu6led from, 4 tinaes i6 being 104. 
But it being difficalc to divide hj ^6 tn one Hne, It 
will be more iafe and cafy to do the work afide, as ia 
the firft Example. 

EXAM PL E$. 

C (fs, lb. lb. 

418 119 Grofs. 7>itf 4 ^ 104 
lb. -— 

4ai i^ » tfiiyifti a6)4i8(i^ 

Faeu 411 3 ii7Nir«r. , . 168 

4 
26)49(1 

i 



47 

»43 

4 

o 



f«» 



[6i J 



i. . 



C. qrulK lb. 

It, J lOrettt, 4lb. jf«^ 104 lb, 

16 '^' 119 2 1 i 

4 i »9 3 H t 
1 t 14311 4. 

164 I * loTSTi. \^ __ 

671 I '7 Si^rfc ' ' ^ 

lb, ^ . 

/»rlr ^46 1 itN(M^ 

3. CUtt^h (wbicli is always x lb. for 3 C.) may hi 
found by taking tbe .^ part of the line it is to be de^ 
du&ed from, a lb. bevg the y^^ part of 336 lb. or 3 C* 
But let the work be done aiide, as dire^ed in finding 
the trett Or the allowance for Chuih may br found» 
by firft dividing the hundreds of the line it is to be taken 
from, by 3, vmich brings them into 3C'si then alb* 
being to be allow'd for every 3 C« as many 3 Cs as it 
produces, Co many a Ib's it wul allows then dividing 
by r6, (the double pounds in a hundred) the quotient will 
be hundreds, and the remainder double pounds j towhicli 
adding, what may be allow'd for the odd hundredsi 
quarters, and pounds of the given weight, it makes the 
whole CUughi which iiibrrSSied from the (aid given 
weight, leaves the Neat. See both ways in the firfli 
Example. 



SXAMBIS. 



MXAMTLE I. 
>JWiat wffl ht tie N«a^w«teht cS f6^j C. 3 frs. 

C. f». lb. 
3J » ijCH^- = 



« 



5614 X ooNw/. 
.(J8)f«47(8J ,?^(V 

'7» 

J-.lb. 
i«8)»x*|(i3 

N«rtf, The remsdflder 34 (virhich arc doaUe pcMuids) 
is divided by 14, the double pounds in n ff. to bring 
the faid remainder into quarters of an hundred, makine 
% ^s. and 1 1 lb. And i lb. being allow'd for the odd 
C. 3 qrs. and 15 lb. the whdc makes, as before, jjC 
%tfrs. I jib. 



I »63 ] 



£ XA M F L E %. 



? .' 



weighing, vtx^ ' 



Number, C qrs»\ jb. ^ , 

1 4 » II 
3 f f ^9 



J" » 






Crkre y Ih. fir C^ 



Ih. — 

i4f I 3 ayf 

7f 



( 



I ^jiXkri, 



i 



14 3 lo I ^Mf/Zf. 

14 I ltri-^|g//|p; 



• *•>» ' • 



3)'4(4 



^. »4 ». v«t| ^e4^- 



• « » • • 



lb. 



K(9/e, The 4 three hundreds allow 
AadcheoddliC f-^r. i4lb.f alfoW 



8. 






O^bMl ChHgh 9 i^ 




Di 



CH AS. 



^r?'>-V 



CHAP. v. 



i 4 

I s 



* M 



Of iNXBRfiil'i 






t&e Frineipal. 



INTEREST w— ^ — — , 

is cither 1 r««^.^ < whTchiraM iwA finNft- 
J^Compwmd, I Principal and IntejeA^ 



i*»» 



SiMPLB InT£R£$,T.. i 

ClMFLE IvtEREST beittg One <^ the bratciics a? 
ProportioD> or the iUw/t tf Jbreiy is workM Mi 
follows* 



1. The latereft of any Sum fer cor year is found hf/\ 
this plain proportjon^ vix. 

As tooi« 

To the rate of Intereft: 
So is the given Principa]» 
To fte tatoreft recpkired. ^ 

What's the Intereft of ^^SfU for a year» at 61. up] 
Cent, fer Jbnmm f 

' f ^ ; ^' 



[6sy 



I 




;k xfl.%^s.ffJ,i* 



20 

i4|8a 



'^mtm 



4 



%\^ 



\jMit 



r,.T]ie ctttdagt off two figures tather^lit^ 
md» divide! fuch lines bj. 10a S^AkhrH/mUmi tf* 



i. To fiod the intpreft .of a^ >iim(i for i or more 
^Ti» naltip)? the year's amouat by the camber of 

rti^e^ired. ■ 



What iiitereft wi& the foregoing ^indpal ^roduc^ 
Sj at the fame rate of intereft? 



la 4 years, 



4 " -f' ' ' • ^ ■ 



J # 



JRccir loa 19 i 

3, To fiod intereft for iDOiiths» divide the year's 
^oont by the even parts they naake of a year. 



•^v I 



Dl 



EXAUHB. 



What's the mtereil of 5*71 /• ft>F 8 mont&s, at f L 
fer Cent, fer jtrniumt . . . . ' 






iiieo^ 



191.1 s.^iLfask. 



4. If the time is weeks or dayi, mfleid of taking the 
t%t^jpM$ jof t jrear* .« iar mdoihs^ .it wift, h« doM If 

""^ t^Wu tiki's. ■• • • 






fx. u What*! the iatereft of 311 /. itf /• 8/ 'ftr 
3 wccksj at 6/. ;#rQ»if> fif^dflmm^^ 

l» U L i0 ,J^ 

yioo e i%i 16 8 



J^ ; 






JBw// 19/. 6$. xJ.ifirMYtMr. V 

4 



[«7] 

Then, ijT^i— .19 ^ »i*— 5. 

10 

la 

4 

3 4 

n 

— ia)2d7(3 
•361 — - 
311 i|i 

•491 
468 

•»^ 

Ex. 1. What ratcrcft is nW due on a bond of 410 /. 
10/. commeiicing intcrcft at ^ L !• /. 4#r dnt per 
Jimmm, fulf the loth 17*71 tbia being Aton^ the 
ajth \T%^i 

I. I /. /. /. July ji 

Jjf 100— / 16—— 41© TO ^«^^^ J, 

f , Septtmbtr 3 o 

«. aioa id O^Ser 31 

10 f- aio f November 30 

December 3 1 

Janusry 3 1 



/r ^ »4f . 




IfS 



"Hicili 



[68] 

Then, y 365—13 i 6 

2o 




462 
12 




177616 
J11010 
44404 



4 

36/)|-7 281 16(15-693(1 

36/ 



2078 



>^39»3(" 



182/ 2|o}3i[6 



2f3l 

2190 


•3411 

3185 


•1266 



16I. 6$. II d^fr^ Xf%dMy$, 
23/. 2j« 6 d,.^ fir a yegTm • 

39/. 9i. 5"/ i^totkllntfTig. 



Another way to cmJI uf Intereft, wJ&«if /j&e^ frmdfal hss 
-vdd money in h, and the timo, weeks' or days. 

KU L E.^ 

Bring your "principal into its loweft denominatioiru 
4uiJ multiply it by the number of daysj and if at jr /. 



t % ] ! 

fer Ctnt. Avi^ khc wodtxa hf 7 joo, Ac oatitkut 
gtrcsrthe tafvrar in r&e iam« dcnoiniiittion ti^ vtk^ 
cipal wis reduced mca N«f#,- Tiie tiamber troo » 
fbimd by multipljiiig i^/ bj 100, and dividing bjt /.. 

WJiaf* the intereft of 4jiA u/, {fy. fe 8 days. 



4|» ".^ 



20 




« ). 



"» ( , 



73 




' 9*i fd. iJUt^ 



r 



V 



♦ »••<• 






V 



1 



^ X 



7j|oo)ii9l6cCj 

119 c ( 



^. 



10 



If you would caft up Intereft at i/.i^ Cw. by 
t^is rule, you muft add ^ of the quixthmtto the in- 
tereft produced at y/. ^ dnt. and fti at other rates. 



c 70 ] , 

thCf<|i»tS|t.^:«ir Wi jwlMiitipfo4|K» Itt.f C .For 



« ^ - ^ -*-»• 4io-4.A*r^< 



♦ 1 . . 



r 



10 



... " .4 

613 $utmher§fJ>^s* 



16810 ■. t 
^0460 

73loo)p934|joC7i7M; 
• i>9 "" ■ .J .^ ' 



<. 



12 



. • • • • • 



73|oo;659l6o{8 

4 

..'^ *it9..i --^ 



Ift^ir; 



[ 70 

jh of f.L di«tiris.tlMi9forc MwL y^ <^ ^ fiiotiaai; 

or dif 4iManKi )l fi jMr Ctak 



Jk&n^ Examples in Simple Intereft. 



\ 



M6L firdnt. what will 5*89 U come to in a year? 

What win the iame fuoi, at the fame rate, amount 
to ia 8 jears^ 

What'i the intereft of joiol, for 5* months, at ji» 
}tfCiiu, firAmmmf 

What's a week's intereft of looo/. at 7 /. pirCeni.f^ 
4i^#ry i/.^/«.iiA. . 

What will the intereft of {'429/. io/. 81/. come to^^ 
in todays, at f/. ^frCuf/.r 

Jlnfmr, ij^U 171* 6i. 

What Intereft is now doe on a Navj-biU, commeoce- 
tog intereft at 6i. /ler C$m. ftr Anfmrn^ Jub9 the 4th- 
^llh this being JtmuAij the loth 173/, the principal 
beiog836/./ 

ub^wtr^ 8/. 7/. 10^ 



Compound Intekest. 



PoMPOVNB iMTtRCST, ss wss before &id, ariics both^ 
from the principal and intereft} (i. e.) when intereft 
on money becoming due, and not paid, the lame rare 
is allow^ on the unpaid intereft, as was before on the 
^incipaL 

D 6 There- 



C 7^ 3 

TlMrefore* to work fiuns in dUs foky ifter hftving 
found the &ft yev's iittcreft» «ibebff^ add it to the 
principal, and find the intereft of the fiimi tod fo coa- 
tinue to add everj year's produce^ ftSl acoouotiiig the 
futh a new principd. 

£ X^ MT LIB. 

What will he the amoant of 400 1. feAorn 3 years 
and f , tt6Lfir Cettt. fir Jbrnnm, compoond Intereft? 

/. I I. 

If 100 d. ' /^oofrhdfMl ififHur. 

6 

■■■■■■■■Ml 

/• a4.|oo 



414 frkcifd tJytMr, 
6 





t. 8|8o 
11 



p|6o 
4 

t|40 



' 4 



L73 3 




8 9ifrMf.iiy$iir. 



20 





3|7» 



/. s.d. 

449 8 Pf 
^<^ 'P 3i ^ 



6 



/. J. y. 
18 II 8 



y. 



/.i8|j-8 87^ 

10 



47<5 8 li ' 



12 



4po 13 "i -^. ^|i} 



Or, 




-»6 19 ) * 

— iH y "■ 

Ii/«/ Inurtft 90 1 1 ■ 1 1 4 
trhidfiU +00 •■ •- • 

ami Mtntwit 490 ■) i> i 

what will 1000 I. wnoiim-w-hrj yeari, at fit 
..ij^, 119W. oj.)i.i. 



At f i. \ot.f*r Cn$^ ftr Ainum. Compoood In- 
f f can and » 



tereft, whMwiUjIfi. io*; 9^' amount to, forlwo 



;^>^W**. «♦*; <(>^-4— i— 



175^1 




N 



CHAP. VI. 



»•• tf ^ 



cy* Rebate/ pr Discount* 

« < 

T^ El ATE, or PirctniMT, is the AatingCo much 
Xv money oa a debt fiKud before 'tis dae» as might 
be gaio'd anin by the moner reoeirM* if pot oat to 
intcreft at the fame* rate; and for the £ime time^ So 
loo/. preicnt money, woald diicharge a debt of io6/* 
dae at a year to coflw^ rebate being made zt 61, per 
Cent* beaui& loo/.-pnrout to intereft for a year> at 
the iaid rate, would f«gaiil^eld\t.f ^\i ..[z . \^ 

Ta wtirk Sums m this RULE. 

Ffrft» find the intcu^^of loo/. for the time; then 
by a Rjiie rf Three fta^mg, of which the firil number 
muft be looi. with the intereft found i the iecond 
number, the intereft alone (or loo /. alone, if you would 
find the preient nioney}! and the third, the debt, or 
film propounded, you will and the anfwer. 



MXjiM2L£S. 



[ i6J 1 

i. t i* 



• * 



■ > '7 ; 



/ 1 



111 

' 400 
318 

106 
•f8o 

•no 

■ • ^o • 

■ • - 1-2 - 

• 70 
4 

io6)i8o(% 
111 

*68 



/ 



? ' 



fx. 2, 



f 



t77] 

„f/* J ^"^ ^'^"^ "«"5y will difcharee a debt of 



ferjiMBttrnt 

3 i I- lo 
Then, yiii iofMt, too, ^hMmhxi 



1411 



• • 



4J0 

40^ 



•37 
10 



609 



131 

14 

1411 

4 



103)604(1 
^ 406 






C783. 

IXs p What relttte m^ft beallovpedon aBfllofCji-^ 
change for 2fL losi due September tbr 8di, ilus tekig 
ffdy the 4tb, rebate bdog made at f /. ^ Cm^. p«r 







\ f 



• * w * • 



^ c 



V 



I " I 



\ f '•'»:< u 1 



35/)66oo(i8 o^ 

1910 

• • 50 
la 



4. c 3^60 

.4 



36^)i44<J 
1095- 

3+f 



Then, 



thm^ 4f too i8 oj^h^ o^^^f 10 

ao' . It " la 



14215 85; 20f2o 

4 4 



MlriHMMMt- 



fd867 82080 

' • 867 

j74f5o 
492480 
6/4540 

4 
f«857)7 1 165 350(734(2 
578069 — - 
—12)183(3 
• ' * 33^545 ." ■ 

, i9o5bi ij'i.fAf 

■ ■ • ■ ■!■■ 

• 4f 045*0 
^<^;/!Nn If /• 3 A I 387458 

• 52982 



' J 



£«r. 4. A BiB of Bxchaog^ for 2 jo Ir is dated at Am^ 
JUrdam, ym§ the r4th, new ftyle } at ufaoce is accepted, 
and payment oflb'd the 15'th Jitto, old ilyle: what muft .' 
be then recciv'd* rebate being made at 5 /. per Cent 
fer Ammmt 

Ndte, New Style is 1 1 days before Old Style. 

U(ance (ignifies the ufual time of payment of bills 
between one country and another; which between 
IngUnd and Holland is one month} doable Ufance, two 
months^ ^« Nssrt m^ Merchants of Lntdan gene- 

• rally 



[8o] 

rally allow 3 days beyond the time ap|>ointcd, callinff 
them 3 days of grace* Therefore the bill being dared 
JuM the i4.thN.5. or the 3d 0*S. and accepted ac 
uiance, or a month* it J)ecomea due Jfdy the 3d O. S. 
but 3 days of grace l^ng allome'd, makes iv> the 6th. 
So if the money is. paid the ifth oi Jum'O,^ rebate 
muft be made for xi days, llierefore, > - * 

# 
Dtf^i. Im Days. ^ 

If^C f 11 ^ ■■■ XI • 

6 

V • - 10 

36/)ifio(^ 
^ 1190 

• • » ' ...-. • -..r* la 

'' ■ — — J 



» ». • 



4 
}6y)i 140(3 



• « 






i 






t • 



f 




-9^3$^ ><^J3J)»4«K)obo(H9 

^ 191661 

• 473 j8o 
38na4 

• SSof 60 




■» J. 
i9i66x 

^- - , • ..12 

i?^33094749^'9 
866979 

•-*5^ 149Z. 1 j; jiti; . 80/17 

' ' ' ' V a 
96|303iio68(} * 
288993 

• 3307/ 



iWi^ri 



[ 82 ] 

Whit'i the Ttibace ot-i*cl. for } a year, afU'l.flr 

jMfwtr, xl. iSf.}«L 
Vhift the r^Me of f jS L to t. Sat f mostlis, u 



week*, worth, Kbflxe- King made after tjie rate o 
10 J. fir Cnt.ferjlimmH 

Vrhxt prdcnt moBCf will dilcharge 10000 L due at 
j-dijt, rebate beit%iind«ic8Af<rCMU.p*r,il*>M(Mf 

■•Ayiw, ^^89'. W.J-/ 4. 



C 85 J 






f-^^h^<n^:i^> W 



C H A P. Vil. 

T*' .1'* wJ*-«* * '* 

HE dcGga 0^ tbis rjwlfji% w^'ftireril iiifiis «iie 
due a(. Several times* to find a meaa tisiefe 
Fyiog the whole debt. 

2hi c^mtnan way to' Jo tthich^ is, 

Maltiplj each ftim bjits reipe^tve time, and add all 
the produ^s t<^her, dividing their total by the whole 
debt} the quotient is accounted the mean time of pay* 
lag the whole debt. 

A* owes to B. ^:h ^ fQUjf at % inonths, 60 /. at 
f months, and 100% ||t «« tnojttfas; flt what time may 
the whole debt be f^(-tc|[ecber^ ^vithoat injury to 
cither? t; •*, 



VV- 



/. 

60 
100 

200 



% 

40 
3 

110 



I. 

60 

S 

300 



L 

100 
10 

1000 
300 



ixo 
a|oo)i4|io( 
Jbifmtr^ 7 months. 



fs*] 



sat. The timei of pijrment, if not &. E?'en, muft 
be raluctal iaf» onc'iunie^ 

But thoie who are more exaft, tike the puiu to 
work thcCe CiuDg bj the fdlowii^ rule. 

Rrfti ther tind the prdeot wonh of every jMrticubr 
fumi. then nod iawbatlirne to cvme the Aiio t^thefi 
piele'Dt wdnhi will be iocrealed to the total of all the 
paftkular lumt ptTaUc >t the ftrenl times to conM ; 
ad rb« ii the true equated time far payment of 
the whole. 



1 85. ] 




. ,C H A P. . yiii. 
Of FelLtOwship, ar Company. 

r 

FELLOWSHIP, or Company, is when two or 
more join their ftocks> and trade together, di- 
Tiding theix- gain or lois proportionably. 



pELLowsHir IS either with, or without time. 
Queftiofis without time, art work'd by this pro* 
portion. 

As the whdie ftock» 
To the whole gaits or lofs: 
So is each man s particulaf flock. 
To his particular ibare. 

A.'B. and C. make a joint-ftocki A. puts in 460 /.. 
B,fiol. and C. 480/. they gain 340/. what part of it 
belongs to each? ^ 



A. 

b:- 



46b 

4&q 



Tctal flock 1 41*0 



£ 



yffln 



ji" 8^ }1 



/. /. /. 

/ -i/. Then, Ifi^flo^'^i^ 4 5[o 

/• L < l» ■ ' ■■ 

1/ ijf i4||o— 340— f i[o 184.0 

i4j')i/64o(io7 
144 \ 







J. 



i4l')4oo;i 
190 

I 10 



mt *■ 



145* 20 



^. 



1305: i4;f 



8j- lofo 

10 loi^* 



i4j-)i7oo(ii ••35' 

145. ^.ix 



d. 



• a 5-0 i4j'J4io(i 



toy 130- 

II' 4 



i4|')i2<So(8 i4r)f*o(3 

i»^9 . ... 435* 



» . 



• J^oo *• 8/ 



V. 



£ 87 3 

I '"' L I. 

5</. And, ^i4x[ o ■■ ■ 3 40 ■ '48|o 



? « 



w^mmi^m' 



Ip20 
144 
/. 

i4;')i632o(ut 
Mi* 



*i 



i8x 



370 
290 



80 
10 

— i. 



i4^)i6oo(ti 



A'i.Sk^rf ii 1197 17 1 i-* ^f 14^ 

fi'j 5^«re i/ 119 11 8i— wo • ** ■ > ■ 

Ci Share is 111 11 o ^ — 9 j* • • ^ 

F^/iM of $ht Remainder f- •— «4 — . i z 



« 0> "* 



> 240 00 o -^^ 
gam. J ^^ *pp 4 



And thus sure t&tfe Sums proved* , 



14^)140(1 
145- 



'9T 



E 1 More 
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More £ XA M T L E S. 

Three pcrfbrts make a joint- ftockj A, puts in ^6^1. 
B. 278/. and C. 629/. they gain 1000/. and wkac is 
each of their ihares ? 



tc. 



I. s. d, RemdinJers. 
385 16 7f ;84 



Anfanr.-^B, 188 17 2 5-12 

417 6 1^^ yj6 

D.E. andF, trade together; D. puts in 230/. £.5-29/. 
and F. ^44/. 10/. their whole gain amounts to 1-20/. 
what ijs that to each ? 

/. s. J, RemainJers, 

*7» 



CD. 108 7 7i 

% < E. 149 f 7- 
t K. 162 6 9— 



Anfifer, -^ £. 249 f 7 844 

1,092 

A, B. and C. make a bank of 5 ij-^ /. whereof -4. puts 
in 1026 L B* 98 J /. and C. the reft; b/ misfortune" they 
loie 2000/. what part of it mud each bear? 



CA. 

<tr, < B. 



I,, i. J. Rimaindirs, 

630 4 5* I 928 



Anf»tr, \ B, 60 f o 8 ^— — -1 240 
764 14 10 1088 



FelloWSHii> ^itb Time. 

"pe L L o w « H 1 p with T X M E is thus work'd 5 multiply 

each man's ftock by the refpcdtive time he puts it 

in for, and add all the produi^s, the, total of which 

muft be your fir ft number through all the ftatings } the 

gain. 
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gsiin, or lofs, the fecond (as before) j and each man's' 
particular llock, tnultiply'd by its timer the third* 

Nb/f, Ail the particular times (if not fo given) muft 
be reduced into one name, (i. f.) all years, all months, 
all weeks, or all days, (^c. 

The reafon of multiplying the feveral flocks by the 
times they are put in for, will appear from the fol- 
lowing con fidcrat ions. F/r/Jl iuppofc A. and B. puc 
into trade each 100/. for i month, then certainly their 
gain, whatever it be, mull be equally divided betwixt 
them. Again, fuppoie A, puts in 100/. and B, 200 /. 
both for the fame time $ 'tis as plain that B*s fhare of 
the gain mud be twice as much as A\ becaufe his 
ftock is double : or if each put in loo /. but for diflb- 
rcot times, ^fiz. A* for one month, and B: for ij then 
as B's dock lies twice as long as uj's, fb his gain, as 
before, muil be twice as great. iMfily^ fuppoie A, to 
put in 160/. for i month, and B, 100/. for 2 month-sj 
then fince his (lock is not only double, but the time 
he leaves it in double too, his (hare of the profits mufl: 
become 4 times greater than ^s. And. {a in all other 
cafes. 

-EXAUfLB, 

Au imt into comptoy 5*60 /. for 8 months, B, 2 7 pi. 
for 10 months, andC73f/. for 6 months; theygain'd 
1000 A What (hare of it mufl each have ? 

I. I. I 



^6q 
8 


»79 
10 


lis 

6 


A. 


B. 


e. — 


4480 


2790 


2790 
4480 



.11680 



E J. ifi. 
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L L I- 

tfi. Then, y ii68|o— 1000 448!° 

1000 

/. 

1168)448000(385 

• 9760 
9344 

*4i6o 
3fo4 

• 6f6 

ao 
■ ■ i. 



ii48)i 31x0(1 1 
1 168 



• 1440 
1U8 




918 
4 



ti68))7ii(S 
3fo4 

" A08 



a/ 



/. - 
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1000 
, /. 


< 


1168)279000(138 



• 45-40 
35-04 . 

. , XO^$Q 

5U4. 

20 
— — — /. 



1168)20320(17 
1 168 



• 8640 
8175 

«4^4 
12 

1168)^^68(4 
467* 

r 8p6 
4 



ii68)3;84C3 
3fo4 



' • 



80 



* 4^ 3/ 
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V- if ii68[o— looo -hMo 



lOOO 



1168)441000(377 
/. s. d. Rem, 35-04 

KsShur9 Is 385 11 li- ao8 — — 

B*i Sib^re ii 138 17 4 i 80 • 9^^° 

Csihsreh 377 11 4^ 880 817^ 



ram rfthi RefMmJ&s i 1 1 68) 1 1 68( I -8840 

m • 8176 

1000 00. o— " 1 ' • ® " 

Tht wholi gahh " ^4 

20 



>s» 



1168)13180(11 
1168 



• 1 600 

1168 

/ 



•431 
11 
— — -1^ 



If 68)^184(4 
4671 

4 



1168)1048(1 
1168 

*88*' 



Mor^ 
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More :EXAMP LESs 



A:. B, and C. agreeing to trade together, A. put* in 
5-29 /• for 4 months j B. 329 /. for 7* months} and C. 
900 /. for 2 months j by their trade they gain 5-40 /. 
What part of it belongs to C2ch ? - 



AnfipiT: 



Ca. 1 

><B. J 

Cc. I 



/. 


s. 


8? 


14 


99 


^9 


f6 


f 



8. 
10 



Remainders, 
-r-2504 
— 1352 
-2^83 



Three pcrfons make a joint-ftockj -4. puts in 400 
pJ€ces of holland, each containing 96 yards, at fs. 6d, 
per ell FUmiJht for f months j B. 600 guineas fdr 8 
months} and C. 1800/. for 4 months j but at 3 months 
end, takes out 800 /. they gain in all 1000 /. How much 
is each of their (hares? 



/.v 



/ 



A»fi0g^ 



s. 



r A. 860 4 

< 6. 61 11 



8 



Remaimfers, 
—•3996 
——1920 
25-68 




Ef 



CHAP. 



C94l 




CHAP. IX. 

<y. A L L I G A T I O K. 

ALLIGATION is the compounding many fimples 
into one mt^is, according to any requir'd price^ 
or proportion. 

This rule is ufually divided into two parts> diftin- 
guifh'd by the names of Medial and Alternate, 



A L E. I G A T 1 O N M E D I AL^ 

^ A Uig^itiofl Medial anfwers fufh quedions as having 
the quantities and prices of the fcvcral fimplcs given,, 
only demand the mean rate of any particuiac part of 
Mic compoficioQ. 

As the futn of aH the fimplcs. 
To their total value; 
So \s 3iny quantity of the mixture,. 
-To the price thereof. 

E XA MP L ES. 

\Ex. ift.) A grocer wouM mix 18 lb. of currans at 
fd: per lb. an^l 191b. at 6d. perlh, with i^lb. at Sd, 
fer lb. At what rate may he fell a pound of the tmxf 
Iflre? 
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Fird^ Flace- the quantities and thdr .values* z$ be- 
low. 

lb. d. s. J. 

i8 at f fn^lbuomes to 7 6 
19 4/ i? I 10 146 

11 at 9 -^to 8 o 

Sum cfall thtSim, fg /, 1 1 o o tot^ vaL 

lb. /. s.^ lb. 

Then, Iff9 comes to i 10 what vUl 1 ? 

10 . 

SS]^6o(6 Anfwer, 



'Ex. 1. A grocer would with ix C. of fugar, at 3 /. 
ferC, mix 5 C. at fo s, ferC. and 8 C. at 4/ /. />fr C, 
What will foo of this mixture be worth? 

The quantities and their vahie^, placed as before, will 
(land' thus: 

C. /. /. 

11 at 1 1, per C, is 36 00^ 

J at fos, ferC. tt 7 10 

8 at 41* /. ferC, is 18 00 

SumofthiSirr.flesii 6\ 10 tot. 'v^L 



E 6 Then, 
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T&eSj Tfii 6i 10 " f 

f 

i3)6ifo(i6J7 
46 — — . 

138 

• 170 
161 

• .9 

i 3)1 08(4 
92 



16 
4^ 

23)64(2 
46 

18 

The proof of this is as in the "Rule ofthrn^ only hj 
revcrfing the proportion. 

So the firft example may. be prov*d by this back 
fiating. 

IK d, lb. 

If I— ' 6 ■ f9 

And the laft by thisi 

C i. J. ^. C. 

If J 13 7 4l— — ^3 

remembring in both t€ take iu the remaladerst 
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MfiTi IB XA MP t E S. 

If a vintner miogleth 1 3 gallops of canary, at 6 s. 8/. 
fer gaIloo» with 10 gallons of white wine, at f si fer 
gallon, and i& gallons of cyder, at ^s. fer gallon, at 
what rate maft he fell a quart of the mixture? 

jin/wifi IS, ^iL 

If with 40 buifaels of com, at 4 «. fer bu(bel, there 
are misc'd lobuihels at 6 s. ferb\i(hc\i jobufhels at f j. 
fer bufhei, and 10 bu(hels at 3 s. fer bufhel, what ^ will 
I o bulhels of the miftling be worth ? 



Alligation Altehnate. 

■ * . ' • • ' 

A Legation Alternate teacheth what quantities of feveral 
fimples (whofe vahics are given; muft be mixed, 
that the compoiition may bear a price propouoded. 
This fprt of jOXigmon has three varieties. 

VAVilZTr I. 

when the price of pach fimple is exprefsM, but no 

Suantity given, and it is required how much of each 
nriple muft be mix'd, to Icll any part of the com- 
poiition at a mean price propounded. 

In this variety you have only to link the feveral ex- 
tremes rightly together, and to find the true differences 
betwixt them and the mean: for thofe differences' are 
the quantities fought. 

£X-4AfPL3?. 

* .... 

A vintner would mix four ibrts of wine, of \%JU 
of r8^. of %\d. and of 16 1/* ^erquartj what quan- 
tity of each muft he take, to fell the mixture at 20 A 

^tr quart? 

To 
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To place your numbers, and link the extremes,^ ob- 
fcTTC thcfc rules. 

nut ^ S. 

< • 

ift. Set flown the fcver^ given prices (vrhich muft 
always be of one name) in a column, one under an- 
other; then, towards your lieft hand, draw a line oF 
connexion; and on the other fide of the iaid line, place 

th6' mean rate. ' ,, 

Thus then will ftand Ibc given numbers of the ptea 

eiamplc. 




» . * . 

id. Link them two and two together, always ob- 
ftrving to join a greater and a left than the mcati i and 
^ainft each extreme place the difierence betwixt t!hc 
mean and its yokcr&liow : 

Thus, 




So the difference betwixt the extreme - *, and 20 the 
mean, being 8, is placed ajgidaft 24, its ydke-fellow; 
A&d litwecn 18 and 20 being 2, is placed againft 26: 
{o alfo the difference betwixt 24 jind 20 being 4, is 
placed againft 1 2 5 and 6, the difference betwixt 26 and 
2o, is £ct againft 18. 

Therefore if he p-kix^- 4 quarts at iiJ, 6 at 18^. 

8 at 24 i and i at 26 <?, ^r quarts he may fell the 

. BJixture at »»o^f f er ^uart. 

... The proQf of whic^ is eaff* For the fum of the 

difierences valued at the m?ao r,ate, will be found equal 

to the amount of the particular differences at; their 

igiven prices. 

For 
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For 20 qutrtsf the fam of tht difiorences tt 20 d. 
ferqusLtt, h 4X)0 pencej amd 4, 6, 8, i qtiarts> the par- 
ticular diffisrences, at ii, 18, 1^ x6 peace fer qturt, 
will come to the (amc ^m. 

Bat note,, as tmny different ways as the extremes 
may be combin'd, £0, many different anfwers may be 
given to the queftion, yet all true. 

So the iame example being combin\i> thus : 




^/m. 10. 



{12- 4«^l»o'J 

18- -^f 4.6]io( 

H-j- 8i|tof 

i6U 8.1 01 J 



Aff, 



{ivesthofcdi^rent, but true anfwers, as may be proved 
by the fime rule. 

In the laft of thefe examples the aumbers being doubly 
combined) C^^^O each with two others, make each have 
two difiPerences fet agaioft iti for la, the ftri^ extreme, 
being linkM both with 14. and 16, muft have both thdr 
difftrences, vix,, 4. and 6, placed againil it; and ib the 
reft. Which double difference muft be added, and 
placed as above. 

But when in a quedioh there is but one extreme lefs,. 
or but one greater than the mean; fuch a queflion will 
admit of but one anfwer, that iiag^e extreme being to 
be link'd with all the reft. 

JEXAMPLJB. 

m 

A grocer would mix fiigari, at fd.6d. and loJL 
ferXh. £0 as to fell the compound at 8 d. ftr lb. >Vhiit 
quantity of each muft h^ take ? 



'\ 



S 
10 



1 ' 
a 
5* a 



ft 
a 

f 



The numbers being placM, link'd, and difiercnccJ, 
(os sAsove) adcording to the foregoing rules, it appears, 
to fell his fugar at 8 d* fer ib. he muft mix 2 ib. at f d. 
2 lb. at 6d. and r lU at lod. fir lb. «. 

The 
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The reafim of thde combiotttons* and the alternate 
j^ctng of their difierences« will appear from this plain 
coofideration, vbk. That thereby whatever is loft upon 
the quantity fold, whofe given price exceeds the .mean, 
is eaia'xl a^in upon the quantity, whole given price is 
k» than the meaa. 

More E XA M P I E S. 

A tobacconift would mix tobacco of %s, and i s. 6d, 
and IS, J / fer |b. (b as to iell the compouiid at i i* 8 J* 
per lb. What quantity of each mufth^take? ': 

■ » 

lb. ' s, d, 
, 7 *t * o - 
Anfmer,<^ at i 6 yfer lb. 



f; at 2 ol 

AAt at I 6l 
C4 at 1 3 3 



Several forts of tea, viz., of 13/. 18 /. a5 j. and 30 /. 
ftr\h. are to be fb mixed, that the compound may be 
worjth rii. jf>ef*lb. whatquanttty of each muft there. be? 

ib. /. 




AnfmerAl. .^>fer\h. 



V A R I E Tr 1. 

Here we have the price of all the (imples, and' the 
quantity of one given to find the feveral quantities of 
the reft: fb that one meafure, or qviantity, may bt fokl 
at a mean rate propounded. 

When the numbers have been iet down, and their 
Several difilerences found by. the foregoing rule«, you 
muft proceed by. this proportioa 

As the difterence of that number whofe quantity is 
given. 

To the reft of the difiFcrences one after another: 

So the quantity given, 

To the feveral quantities ibugbtr 

:EXAMFI£. 
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M X A M r L E. 



A diftiller woald with 40 ga^ons o^ French brandy, at 
Hi. per gallon, mix Znglifi brandjr at 7 s. per gallon, 
and ipirits at 4 j. ^er gallon: how much of^he iaft two 
ibrts mofl be added, to fell the whole at 8 j. ^ gallon? 



•'ii 



1.4 

4 

4 



4 



Now it is plaiQa that were there but f gallons of the 
l^V0ffft brandXf th^o^muft aUb be bat 4 g2loii$ <»f'each 
of the other liqaors i but fip^e . tb«ro are to oe 4^ gaUo^s 
of the French brandy, lay, - , 

As f , the difference againft ii$ price, 

To 4, the 'difference a^inft the price of the Bi|f /(/ft 
brandy: 

So is 40, the given quantity of tlie Frehck, 

To the quantity of iogUjh fbugj^t: ^ 

Which by this ^rojibrti^h wilt' be found to be ]>• 

Then again. 

As the nrft di£fetence f , 

To 4, the diflerenee againf^ the price of theipiritsr 

So 40, the faid given quantity. 

To the quantity of fpirits fought. 
• Which becauie their difiRereoces arealikcy will be the 
fiine as of the FngUfh brandy, vijt. 31. 

ThisV^iety has the iamc; proof as- the formert 

■idore EXAfdFLES. 

/-^ • 'I 

How much tea at 14 s. per Ih. and off 8 ^..fff'lb. 
muft be miz'd with 8 ib. at 24/. perih. Co as to allow 
the lb. at ios,t 



( 8 lb. at 14 s, 

Anfmer, < 4 lb. at 18 i. 

{4 lb. at 14/. 



T would with 11 lb. of Ihuff, at 8 /. per lb. mix (b 
much of ^s* per lb. and ib much of f s* per lb. that I 

might 
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might afford to fell the mixture at 6 s. per lb. What 
quantity of each muft t take ? 



(»iat81 

Jb»fiHr., 4 t'4 :tf 4 V/dT lb. 



» * » * 



In this variety the particulat frices of each fimplc 
being given, as alio the mean rate of the compound, 
it is required how much of each fort muft be taken, 
to n»ake up the quantity pro|k)iNMledt 

Which (a^et the work of the Ibrft nriety) is per- 
iwHied by this proportion : 

As the film ,of jthe difierencev 
' . ?;o.the total quantity:' 

So each' particular diflFcrcnce, , 
To its pvticular quantity. 

A'druggift hath 4 forts of green tea, at fs*^j» Si* 
and 9 s. pir lb. and would m.^ke- u^ a o^antity pt' 87 lb. 

See the worlu 
lb. s. lU lb. lb. 

jSr 0^"'^'''''*^?' J '*^^'*J^ 

i-^tpi Mtfp^tb. * . ; 

I— I4f at 6 per lb, ' ■ , lb. 

1^14! dt S^trlb, 6)174(29 

a— «2p 4^ 9 ^rr Itx , .* 

— o '' . , 

6 * lb. lb. lb. 

. If d— -87— t 

I 
lb. 

- 6)87(14* 



Mor^ 




IJ? 
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More BXAMTLBS. 



A vintner bath three iorts of wine, of tf /• 8 s. and 
10 i. ^er gatloo, 'of all wRich he would compo/e a 
quantity of no gallons, to felt at 7 j. ^er gallon: what 
quantity muft there be of each? - 



C80 A# Otfl 

< 10 at 08 Vj>erGan. 

^ 10 4/ 10 y 



Agrocer ha7ii\f,fugaysof I'll. 6i, ^d, roi. and iii( 
^«r lb. would- niJike a mixture of 3 C.^«/* to fell at 7 iC 
fer pound : how much of ea^h muft he take I - 




^ff lb. 




CHAP. 



[ »04 } 






^* 






CHAP. X- 
Of Position^ or the Rule of False. 



THIS rule has not the name of Falfe^ from its 
, being in. itfdf really etroncouSy init onlj becaufe 
tiiac by the help, bf fiilfe fuppoied numbers we find 
the truths 

It is ufually dirided into two parts, Jm^li and 



Singk Po SI TICK. 

IN SingU PosiTioM we make but one fuppofition* 
' with which workins; as with a true number,^ we 
regulate the refult by thu proportioD, vix.. 

As the total ari£ng from the error» 
To the true total;. 
So the fuppos'd party 
To the true one. 

:e X A M f-t E s. 

ijf, ji.B. and C. defigning to buy a Quantity of lead, 
to the value of 140 /. agree that B» (hail pay as much 
again as A. and C. %s much again as B, What then 
aittft each pay ? 

Now, 

1 . I T ■ 



f" —- ^ y^ 
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J^ow, ^ppo(c-<<.to pay to/, then J?, muft pay 10/. 
and C.40 /. the total of which is 70/. but (hould be 
140 /. Thertibre, 

IffoUpJould be 140 /. vhM Jhould loi. ^e? 

/. 
Anfwer^ xo f$r Ks j[hart\ 
'which douhledf makes ^far i's Jharei 
jtnd that again doubled^ gives 80 for G sparer, 

The total cf which « 140 

t. Suppofe the flim of 10 /. were to be paid by A* 
B. and C. thus. A, {$ B, f, C^i what muft each pay 
according to that proportion ? 

L s, d, 
Jirft, the f cf 20 /.' being 10 00 o 
the^ 6 13 4r 

and the i . , i . n r . 00 -o , - 

The total vUl be n 134 

But itjbould have been but 10 /. therefore the parts found 
fhould be thus regulated: 

L s, d> I. s. d. 

I. s: d, ' /. f I o 00 o 1 t C P ^4* 7 f^ 

If ^l 13 ^ fall to lo A i>6 1} 4>'^'> ^ 01 o\ 
what will t ^j" 00 o 3 "^j t 4 I X 3 4 



which, with the addition of f-, makes juji ao 00 o--* 

fiwfd -ky dividing the total of 
the remainders 




*^fhe common divifor j-i) 104(2 



f^ore EXAMT LIES. 

A gentlemaii bought a chaiie, horfe, and harnefst 
for 5*0/. the hdick^tzme to twice the price oP the 

harnefs, 
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barnefs, and the chaiie, to twice as much as both horie 
and harnefs: what did he give for each? 

I, s, d, Rnrmmders. 

t the harnefs of n i' j; if 

jinfwer < the horfe i,i oi i J 30 

f^thechalfe jj 06 8 

. •- ' ■ 

^ A, B. atid C difputing of thett* age, A» affirms he is 
as old asB. and \ as old as C. and B, fajrs, that he is 
^as old as C. upon wliich C. fays, he is uire both their 
aees« added to his, wUi make no yean. I dcxaaoA 
the age of each. 



Anfmer 



CC 36 f 



«« 

t 



Double Position. 

TN Dou6fe Position tvvo fuppofitions are required*' 
Which (if both prove falfc) arc, with their errors» 
to be thus dlfpofed. 

SerdoWn{)othTourruppofittons, and againft each af 
them their vbrped^lve errors,' marked thus "4"> ^^ ^<^ 
Murhj or thus — , if too little. 

Then multiplying them crofs-ways, that is, the firft 
fuppoiitioA by the fecoid error, ttd the fecood Ibp- 
pofition by the firft error i if both the errors are alike, 
s. e, both too little, or 'both too much, fubtradl the 
leilcr produdl from the greater, and divide the,remainder 
by the difference of the errors. But if the errors are 
unlike, i. e. one too Tittle, and the other too much, the 
fum of the6 produ6b's mud be divided by the fum of 
the errors: the (|uotijunt. will give the true number, 
exa£k]y anfwering all the demands of tlie queftion. 

Or the fupno&i^ns -aad their crfOTs heioff pltc'dl as 
before, vjrork by this pr^poijtioo, i^ A/g^etd rule, vuu. 

As 
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As the 4iff«ro&ce of the errpr«» if alikfi« 
Or their llim, if unlike. 
To the difference of the fuppofitions : 
So either error to a fourth number, 
which accordingly added to, or fubtra^ed from the 
fuppoiitioa ag^nfl it, will anfwet the quelHon. 

'.EX AM-BZ'E y. ' ' ' 

ifl. A, B, and C ^playitig at taivis^ the money ftak*d 
was 1 2^ crowns j but diAgreeing, each feiz*d as many 
as he could} ^. got a certain aunaber, B. as'manv as 
A, and if over i C. got a fifth part of both their fttms 
aiided together: &ow many haii each? 

f'lrft, fi*tftft k. got fo ^ ^ 
thenWsJharewillSe 6f 
And C*j r \ \ I , " x : 2^ 

^// w^/riS^ /li/^^, ;;7»^^ i»^. 1)8, tMi^ u \%^ t90ft'». 

Then fuffofitg again^ thai A* got ^ 

B's flMtn will h ^ 

The total of which is fiUl ihtt aioy tcofiw by 1 14,. 

Therefore, fctting down the fu£pofitions, and their 
triors (mack d as before diredbed) agalnit them, tliey 
will ftand' thus : 

Sufftfitions, Errors, 

SO 186 

80 114. 

then multiply'a Ctofs-ways, the; prodiiAs wiH be 
14880, and ryoo; the Icffcr of which (the errors 
being alike, i.e. hbih too flittfle'^ bwng wicen fjon\ 
the gre^iter, there -wi!! rcmaiii 9*60 tot % dividwid; 
which divided by 71, the difference of the two er- 
rors, qaores 117 i*, the true nttinbcr of crowns A, 
toojc ap; as Wili^^ppttir, 'by atfdfcg if l» them itnr 
J8s (bare, and dividing the fum of-^'s and JB'siiy 'f, 

for 



MS 
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for C's ihate^ for fo their parcicular naaibers will be 
found to be a« follow : 

JB*s ■ ■ i^x i 
Cs f 4 

The Mai rf which is 324, the numbet cf crowns givt». 

Or by the other rul^j 

As 71* the dificrence of the errors, Cbccaufe alike) 
to 30, the difference of the fuppofitions : 

So isi or M i added\ or i S^'\^}1 h 

When 6rft the marriage- knot wa« tj'd 

Betwixt my wife and me ; 
My age did her's as far exceed, 

As three times three does three. 
But after ten and half ten years, 

W« man and wife had been; 
Her age came up as near to mine, . 

As eight rs to fixteen. 
» ■ — Now, pray. 

What were eur ages on the wedding-day? 

Firft, fi^ffofe her xi then he mufl be 63 
then adding to each ij ■ ' i f 

her age becomes 36 his 78 

. This eisror therefore is 3 years tpq few. 

; But fuppofing her 9^ the orror will prove 3 torn 

many. 

Setting down therefore, againft the fuppofitions the 
errors, with their rei^d^ive marks, they will ftand 
thus: . , 



i 



r 



C 109 3 

Suffofitions, Errors^ 

2. _ J 

9 ~T" 3 
i'hen multiplying crofs-ways, 3 times ti is d) 

3 times 9 is 17 

4*he{e produds (becaufe unlike) added, make 90 for 
a dividend, which divided by 6, the fum of the crrors» 
quotes ij-, her-tt'ue age^ prov'd thus: 

She bting if 9 he tnuft he « ■ ' 45* 

ly ^Mr^ «J^4/ /o edih i ^ 

Af«ite i&er 30, juft half of his 60 

Or, by thc'othcr rule: 

As 6, the fum of the errors, Cbccaufe unlike) to 1% 
the difference of the fuppofitions : 

So is the common error, 3 to 6 ^ which either ikb- 
traded from zi, or added to 9, gives if, (as before) 
"for her age* 

More 'B XA M F L E S. 

What number isthaJ, to which if you add J of itfelf, 
and from the fum fubtra^ ^ of itfeif, the remainder 
'will be 210? 

Anjwir, 229. 

A gentleman caught a fifb, whofe head was 6 inches 
long, the tail as long as the head» and half as long as 
the body; the body was juf): the length of the head 
and tail. I demand the length of the l(h ? 

Anfvir, 48 inches, t)r 4 foot. 



\ 
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CHAP. XL 
Of Exchange. 



TTXcBAMGc s the r ec rinn g waoej ^A'^tot coaB&f» 



tbr the rtatc paid in aiodfeer. 



NOTE. 



Tlie Fv of txchsmssc is ccmfii aod €z'd« being always 
pMT fr» ftjri, liktfir Uke^ accordii^ to the weighc and 
fimncE of the cosn. 

• Bat the courfe or oirfciit ^nnuung- price betwixt 
any two conotrks* rties and falla upon every occaiion. 

It woqU be both ocodlcG and endleG to write of 
every kind of exchange ;~ I fluH therefore only give 
ezunpte of the qrchai^csof giy/aa^,- with feme oClitr 
chicrcomtriesof £iD^. And firft, with 

FRANCE. 

At P«ru, Lfmsi lMM% (^. they fcgp tfirir iOtiwu i ci 
in Hrm, ibis, and deniersi and exchange npon the crown* 
^thc par of whkh in ficiiing-aMMicj is 4 1. 6^ 



NO T£. 



KOT E. 

\ % Deniers 1 
io Sols > 
3 Livrcs J 



I % L/cnicrs a f i Sol. 

10 Sols >make< i Ltvre. 

C I Crowo. 



Trench tnonty is chang'd into Sterling hy thu pro* . 
portioa; 
As a croWh to tht given rate : 
So is the given Trench fum to the Stirling {ought 

Or, 

By (uppofing the given frendt^ cro#ns, ^ mi^, and 
the rate of exchange, the pici\ & caftiflg up their 
Value bj frs^e: 

£ X^ M ? t 1 S. 

ifi. What fi&ling monejr muft be paid In LenJhn^ 
to recdve in l*#fir 438 crowns i exchange at f6 d. fer 
I crown ? 

Cr. d. O. O. 1^. i. d* 

If tm^mf 6 4 38 438 at f5 or 4 8 ^ Cr. 



i6i8 8 
1190 



s. 4 87 It 
li 14 li 



10a 



ti)i4p8f 



Alo)»o4|4 
loa/. 4 jj; 



F a a^/. Gbanfe 
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"td. Change 5*37 crowns, 14. ibis, 10 deniers, into 
Sterling nioneyj exchange at fxd. ^ per crown. 

Cr, i. Cr. Sols. De, . O. Sffls, De. d, 

jf ,— ^1 f— ^^7 .14 10 5-^7 14. 10 at fx,i • 

60 1 do — — . 

II— ■ "^s/Y loy 8 

• loj- 3^*34 4*^72 8 19 

7*0 »* i iff I ^ 4.I' 

&?//. 10 ^ 8 I 



386818 if 1 i 

loy ^ f I i 

Dggieyj. 10 -{-^ of lo SoU, i 



1934090 



3868180 , iij L los, fd,^fac» 

1 
7*10)4061/8910(^6410 
360 



4<Ji 



ii)i8ioj-(f 



431 aIo)i35-|o 

i9f 1x7/. los, j^d.j^fadf^ 

288 

78 
7* 

69 



71)138(1 

4€ 



StttBi^ 



N 
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Sterling money is chaog'd into Isrtncb by this proi» 
portion: 

As the rate of exchange, to one crown: 

So is the given Englijh fum, to the French foog^btv 

Tar EXAMPLES. 

Takrthe fever fe of tiie former queftions 3 which will 
al{b be their proof. 

T)f. How many French crowns muft be paid xnFarisr 
to receive in Imd^n loiL 4/. Sterling ^ txcha^n^ at 
jr^4/,^#r crown? 




1044 
la 

Crorrnsm 



j^)i4ya8(438 

* XIX 

J 6^ 



448 
448 






F^ I 2diA'ChaQg9 



%d. Change 117/. ioj. sL \ Sttrlim iotci f^mA 
ctowD$i exchange at fid. | per crown. 

1/. Crovm. /. /. 4/. 







itiof 

4 
f « ' Cenms, S$li. Ikiiit$u 

ai|o)}o6|o(i4 — — 

IX '78 

p6 — 

84 ifi 

— 147 

66 /ibf fimabkbr tftb$ 9thptfm% 

41)110(10 ifaMcr^. 
21 

00 

If I pay in Vmris 8197 it»9II/, 1$ fiis, 8 Mmert^ 
what may I draw mj bill for to XMuilNh when the 
exchange is at J4i^ ^ ^ crown? 

What Sterling monej is equal to ^f^ crnms^ f^fi^f 
when the exchange is at f 8 d, ^ per crown ? 

If 
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If I pay in London ji6i vfhitFnHch money (haU 
1 reccirc in P^ri/r exchange at fj'di fer crown? 
jiwffur^ zxfii nomas, yo yW/, 6 denier j. 

Wliat French money is equal to lyapi lo/. ex-' 
change at fi d. ^ fer crown ? ' 

Anjper^ 489J irdvns^ix [oUy 3 ikmers. 



^MiMia 



SemdLyi wi^b ITALY. 

TN G#»Mf, L*^^»,4^r..they keep thetr accompts ia 
livr«^, loll, and depicw and exchange upon the piece 
of ^ight, or dollar; «U/«r of which with London, u 
^o ^s.^d Stirling^ 

no TM. 

At Gf«w.yliTref make a piece of eight; ^tLe£hm»4. *. 
Obftrre the rulc9 for ^aechanging .with Vrmta. 

2XAUF L SS, .: 

Ho^ mucJkS^/r««y540iiIi I receive mUrfjipHy if I pay^ 
in QenoA 8 to dollars 5 exchange, at ^1 d^/ur dollar, ojc 
pi^ce of eight, 

Doihrs. Dollars. 
SiQ . 8ao atyi/,^H'doIli»* 
1^ 4 

820^. ji8p 
4*99 3 i ZOf 



< • 




' i» ■ ■■ ■■■■ ■ I.I. 

»l<'>?*8Jr : 174'!. /A 



-s. 






Or, back again; 
If \nl9mbn I pay 174./. 5* J. Sterling, hovMnanyxfbU 
hrs fliill I receive in Genoa ^ exchange at fi d*feir dollar ^ 
d. Del. I, s, 

Jfj-I II I ■ I I«ll W N il fi^^ ^ 

548r 
It 



• • • o 

Fm/rt exchanges by the ducat) the far about f€ d,^ 

Stnlmi, 

NOTE. 
d Solidi 7 „■ ,_. t I Grofs. 



> make < 



14 Groflcs J""*^^ I Ducat. 

£ :r^ M p £ £. 

Change j^'ii ducats into Sterling money i exchange 
zt s^d, I ^erd ucatf 

i/i ^yfl fii* 

X ftx Ducats* d^ 

— — fix 5* II at 5-^1 ^er Due. 

Ill ■■ - I 4 



tf^. 1048 

1 1)2841 6( 6i ajrVJ 



. 5|o.m618 



13618 



11S/. 8/. ii8/.8i 



« See Abbreviawioas ot Mdltiplication. 



f 



' mrdlyy with SPAIN.. 

« 

f 

Wl Mddrui^ Seville, &c* they keep their accompts ia 
rials and mervadies, and ejcchange al{b by the piece 
of eight. The fi^r with L^rulen ^s. 64L 

mo T £. 

54. Mervadica > ^.v^ f i Rial. 
SRials J'°**'^liPieccoffi 

This exchange is alio caft up by the fiwegoing 
mks. 

What SterUng money may I draw for to London^ if 
I pav in SevfUe 4798 rials, if mervadies ^ exchange at. 
5*8 /. Sterling fer piece of f ? 



lf\ ^imu: 





tun 


Kials. 


d. Binli. Mtr, 


JfS- 


-j-s-r— +798 »P 


•S4 


§♦ 



^7* 19197 

H39* 



■ 1 It 



a(o)i89l9( 



1088 144 >9 ^7 



■WWM 




171)904(1 
816 



.» 



•88 



Or 



Qr» backagaixL i .r 

Chaiigc 144. Z. 19 J. a / J ^^^-/oy into 5/*?«)S moiief 
Ezci&aoge at /8 i^. /er piece of f . > 



f 



Jjf j-3 8 . 144 19 a J 

4 10 






4 

13916^ 

8 



i^a)! II 3304(4798 lUff/te 
91S 

16x4 



* aa9o 
logs 

• ao84 
i8f6 



J4 



67a 
/04 

88 R$m. of the ofber^ 



ft3a)5'8oo(aj MervMdks, 

1160 

1 1 60' 



• • • o 

• * ■ " 



p ^ li^ft 
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More EXAMFLESi 

Change ^3917 Kials into ipounds Sterling ; ezchaage* 
tt ^^d, J fer piece of eight. 

jinfwer, i^Si 1.6 s.o J, J* ' 

If I pay in London 5-000 /..what SpMu/h money may 
I draw my bill for to Madrid i exchange at 5-7 d. ^ per- 
piece of eight? 

Anfwer^ i tfSofi Rm/j, i 7 MtrvMdm, 



Fourthly, «;i/J& POR T U GAL. 

TN Ltsborii Oporto y &c. they keep their accompts la- 
Rees, and exchange on the Mill* reci the ^iir of which 
/is about 6 /. %4*\ Sterling* . 

NOTE. 

1000 Rees inake i MilUrok 

To maj^e this exchange, dill obfervc the fame rule. 

EXAMPLES. 

Change 48009 rees into Sterling money i ezchangier 
at 6j^. ^d. per mill-rec. 



MR. 


J. d. 


Rees. 


If'" 


^6f— 


—48009 


1000 


11 


77 



77 33^o<^3 

. 350U63: 

i^djo)36p^|693(3696( 
4- 



-— .i|o)3ol8 

>l77^ 

ifi. 8/, erf. J. 



Or> back again j 

6hange i;*/. Bs. o/f Sterling into rees; exchange 
at 6 i. 5* d. per miU-rcfc. 

Rees, L s, d. 

If 6 s, $ d. 1 000 1 if 8 o f 

!%.< lO- 

77~ 3t38 

308 3696 

4 



14786 ^ 

. . 1000' 

Bms. 



Note, 77i, Re;».0/'3o8)i4786772(4.8oo9 
the other ftating^ U i%i% 
here, taken in* ■* 

•^-2466* 
2464 



2772 
2772 



Mm SXjIMPZSS. 

» • « 

What Sterling money is equal t6f^f67'jt rcetr, cxf 
change at 6 a. 7^. /»fr miH-ree? 

Anfveri 196/. ii, 6d,\. 

Change 5*9/. 12 /. into rees^ exchange at 6/» xo^f 
^«r miU-rec. 

,^i^#r, 173381 jrccj. 
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Ftftblu HOLLAND, FLANDERS, 
and GERMANY. 

TTake thefe places together, becaufe their accompts 
are kept, and their exchange with IngUmd made the 
iame way. 

For not oolj in JbnfitriAWh but alfo in Amwtrf 

.and lUmburgh^ they kaep theif accompts in pounds, 

(hillingSi and pence Flemijhi or guilders, divers, and 

pennicks} and exchange with us upon our pound* 

giving us for it> wh«a at par, 33 i. 4^. Fltmi/b. 

N O T i. 

« 

Their pounds, fhilfings, and pence* are divided 'u 
ours I viz* their pound into ao fliillings, and their ftui* 
ling into II peoec ^ 

Thei| other money is thus divided. 



i6Pennicks 
xo Stivers 



|"^{:S£. 



Sterling money is changed into ^mi/lt by this pr<H 
^tioni vix« 

As I Stirling to the given ivtie: 

So is the give» SarU^g, to the Fic»(/t £>ttght« 

Or, 

By fuppofiog tfaejnven Sterling, vMufr, and the given 
late, their ^nV#, cmilg up tl&eir valne hy framc$. 
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^ XAM 2 L E. 

If I wf in LmJm 491 /. Sterling, what may I draw 

my bill for to jimfiirJami exchange at 34/. fj, 
lUmJb fir pound Sterling? 

/. /. / /. 

Jf I 34 f ■ 4P* 

la 41} 

■■■■MM ■■■■B^MIMIM 

OrbyFrt^ice. 41} 147^ 

/. • s* i* - 4^. 

.491 at 34 fpffL 1968 

#. I O f 146 I' « 

4f 98 8 *»}»o5«9^ 
^. 44^ 8 4 
if ^ a I 



aJo)i693|j) 



■iiiip 



8411/. tis.frck, 846/. 131. Fl. 

If you wonldhtvc theanffrer k guilders and ftivers. 
Divide the Flimijh peace by 40, (the number of pence 
which make a gutkier) tad the quotient will be guildersi 
and if any thing remaiai, the half of it will be ftirers, 
two Flimijb pence being one ftiver. 

« 

Or. 

Multiply the Flemi/k pounds and (hlllfngs by 6, and 
ft will produce guild^sandftivers) for 6 guilders make 
1 pound Wlimjht and 6 Ifivei^ i (hilling Fhmjh\ and if 
there be any odd pence, multiply them by 8, for Ttn^ 
mch. 

E XA M P L JE. 

S46I. i^s.tiBfmkifiikUifitm 
6 TUmiJh fenci* 

■ 4|o)io3i9|6(36 Rem. 

J079 QnHik 18 Stivers. 

Ilnmfb 
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Tte^ifh mooey (whether pounds, (hiUiogs, e^. or 

fuilders, (livers, and penaicks) is exchaoged into Ster* 
ngthus: 

As the given rate to i pound Sterling ; 

So is the given Flemi/h to the Sterling ^ught. - 

E XA MT L E S. 

* 

Change 84<S /. 13 s. Flemi/h .into SterHng^moneji^i 
exchange at 34.^. j^d. Flemi/h ferl. Sterling. 

J. d.Flim. LSterl. I. s.Flem. 

If 34 S ) ■ ' ^Afi 1 1 

\x ao 



413 »^P35 



413)103 196(491/. Stirlmg. 
16/1 

•3799 

3717 



8i5 
816 



o , 



Or, 

Change 5'079 guilders, 18 ftivcrs, into Sterling mo- 
"i exchange 34 j.^jtM**'! Sterling, ^ "" ^ 



¥ 



s. J.Tlem, l.Sterl. Guild. Stivi 
y 34 J ■ 1 ■ ■ ■ 5-079 18 

20 



12 



4t'3 loij-pS 

2 



41 3)205 196(492 /. Sttrh 
16 fX 

3717 



••826 
8i5 

mmmmmmmmm 



Urn ISXAMTLIES. 

Change 47 f I. Sterling into Flgtftijh monejr; ezchaost 
K* 33 xw -F/«wy& ^#f /. Sterling.' 

jfnfvfir, 7B1U If J. Fkmiflh 

What P/tf«ii/^monc7 is equal to ^6fl: 12 a exchange 
^t l6s.fd. per I. Sterling ? 

jinjwer, 66 f /. 13/. 1 1 ^. ^emijh. 

If I ^vf ^t Amfterd^m si%^L i^s.FUmiJhy what 
Sterling money fhall I receive at London^ . exchange at 
32/. 8 i. Flemijh perl. Sterling? 

Anfver, 3 299 L i6s. ^d.^. 

Change fjil* 13/. Sterling into guilders, ftivcrs, c5»tf. 
exchange at 34 i. 10 d.FUmi^ pvL Sterling, 

Anf»ir^ 5-984 guilders^ 3 fiivers, 1 3 ptmicks. 

What may I draw my bill for to London, if I pay in 
Antwerp jif6 guilden\ exchange at If s, xd. ^per Ir 
Sterling ? 

Anfwer, 6661, 19/. id. Sterling, 

An 



CI26 1: 

An Exflanaii^n of feme CbarjoSers^ ftmetim^- 
ufed/or BrcvUfsfakei 

*^TS the mark qf Additiw^ and (hews the numbers 
it is placed between, are to be added together., 

— U the mark 6^ Stibtrs3i$ih and fhews the latter . 
of the nambers it (lands between^ is to be taken froo^ 
the former. 

X^.Is the mark of UultipUcMti^ih and fbews the 
numbers on each fide are to be multiplj'd together. 

-i- Is the mark of I^vifim, »nd plac'd between two 
Qumb^s, (hews the firfV is to be<}ivided by the laft. 

= I& the mark of Equality, and (hews the number ., 
or numbers preceding it, are equal to that which fo^ 
laws it. 

yf placed before any figures fhews thtp Square Rogt, ^^ 
of them is meant. Aw* 

^ c before a numbn*, denotes its Cube-Root. 

:: Is the (ign of J¥i^i^s9> aad beti^ pltc'd i 
the two ^midiile terms of 4 propprtioiMli* £goi6e% 

T^ pUse^ all aaarc. plain, ,-obferv€» ^ 
Thds the Charafter s are us*d ; 
» : 4 : ; J : 12 t/g 409^.1 «» V^i^«fr 4 4'^=»^j 

And thus road: 

As % IS to 4, £0 is 6 to^ II; the Cube*Rbot of 409^ 
is, or is equ9il to |6$ #he Squarc-Rpoc of 16, is equal 
to 4} 4 add^ to, or paore by %, u equal to 6i and 6, 
ii^ade lefs by i, is equal to 41 again. 4* fnultiply*d by 
%, is equal to Si aad 8, divi4^ by a, js c<}u4,to 4« 



CHAP. 



'5i- 



\ m y. 



^^t^mi^ 



^^m!^n 



CHAP. XIL 

Of Arithmetical and Gecmetrkal P R Q^ 

PORTION or t^&QaRB^flON. 

• 

PRooREstioN Mag t rul^ more curious ttum 
u(Ual» tfid reqimiig more words for its ^ 
ctfflkttioQ, thin ar« coimfteiit with thi$ Compmdiftnh. 
I AmII only gm feme (the iQoft oecefTarj, propofitigos^ 
is bctfh ttt p*ft8, trithnaetical and geometrioi j ^nd 
refer the more inquifittTe reader to Mr. OnghtrtHs^ 
cUvis Mathematk4t ^r his further ia|tsfadioii. 

In all contiaoed propdrtioa, ir fompariioD of nufn<?. 
ber^ that namber which is compared to aitothfr is 
CjAed the fmutdinti and the number to^ w^iachjt if 
cotnpared is called the eonfequent. 

There are two ways of comparing numbers with, 
ime another : ifl. With ref^ed onl;^ to their fimpLQ 
dfflereace, i. e, how much the ooe> vtx. the i^tutdentf, 
is greater, or lefs than the other» viz,, the (mfit^nt^ 
fwmd by fbbtraftioa : thus the di^erence betwj;^t f 
•nd 8, is 3 5 which difference is called thtArithmetical 
BMtio. la. Numbers are compared with qnc another^ 
«fhen we confider how often one number contains, 
or is contained inanother^ and this is found, by diviA9n> 
tbe quotient bemg the gtometric^l rutio, tW| % U 
tbt gfpmitticMl rutk bctwiyt 8 and id^ 



Arithmb- 



▼^T 



E n8 J 
Arithmetical Progress rt)i^». 

A ^rTHM'KTiCAL PROGRESSION 15 the rcgukr in- 
creafe or decreafe of any rank of numbers by the 
continual addition or fUbtradion of fome equal number. 

So 1, 4., 7, 10^ ijj i<Jy zre in Arithmetical Progrt/^ 
fion to each other, equaljy increafing by the continual 
addition of 3. 

And Co zito are 84, 81, 80, 78, regularly decreaiing 
by the continual fu'btradion of 1. 

Some of the moll; confiderable properties of numbers 
in Arithmetical Frtgrtffion are as foilow : 

I . That in any rank of numbers in Arithmetical Pro^^ 
grej^rt confiamg of three, or any odd number of terms, 
the double of the middle term will be equal to the fuin 
of the two exgtremes, or of any two meaot equally di-, 
iUnt from the faid middle term. 

• 

»» »» 3> 4» (f)» ^* 7i 8, 9ji 

Thus in the rank above f , thb middte term doubled. 
is ioc=to i-4^> ^^^ *wo extremes> or a-|-8, or 
3-j-7» or 4— J-5, the feveral correfpondent means. 

X. That in any rank of numbers in Arithtnetical TrO" 
greffm confining of four, or any even number of terms* 
the Turn of the two extremes will be equal to the fum 
of the two middle numbers, or of any two m^ans equally;* 
djftaot firom thp faid extremes. 

a, 4, 6, 8, lOj IX, 14, 1 5.. 

Thus in the rank above x^i5, the two extremes* 
make i8,=r8+io, the two middle numbers, or 6-^ix«„ 
Of v4"i49 the other correfpondent means« 



Aw 
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Hn Proo%ie»sion, fve Things are to h 

noted. 

VIZ. 

•t. The firft Term. 
11. The laft Term. 
IH. The number of Term/. 

IV. The equal Difference. 

V, The fum of all the Terms. 

Any three of which being given, the other tWotnajr 
he found i as Mr. Oughtred in his Clavis MAthemtaicitt 
Chaf. 19. Pro^. the 6th, exemplifies in 10 propofitionsj 
ibme of the moil ufefiil of which are as follow. 

TROT OS ITJON I. 

The lad term, number of terms, and equal difference 
being given, to find the firll term : 

Or, the fecond, third, and fourth given, to find the 
^firft. 

RTfLS. 

Multiply the fourth by the third, made lefs by one, 
andTubtra€b the produtSt from the fecond, the remainder 
is the aafwer. 

E XA M T L M. 

'A man takes Out of his pocket, at 6 federal times^ 
6 feveral numbers of Ihilfiiigs, every one exceeding the 
former by 6y the laft was 41, what was the firft? 



t IS* 1 

PROF O S'lTIOIf M. 

T*he firft, third, tfnd fourth gi?cn, to find the 6- 
cond* 

it 17 L E. 

From the produA of the fourth. multiplyM hf the 
third, fttbtradk the fourthj the rcmaiodcr added to the 
firft, gives the fecoiid. 

EXAMPLE. 

What^s the laft immbcr of an jfrithm^ical Prop^k^^ 
beginning at 4, and continuing, by the increafe of li* 
to 18 places? Jtufrntt »o8. 

1iXi8:±ii6, ai6-— iitziof, i04r-{-4r=:ao8 jdxfm^^ 

PROPOSITION IIL 

The 6iStt (econd, and fourth giren, to find* the 
third. 

K t; X B. 

Subtra6^ the firft from the fecond, and divide the 
remainder by the fourth i the quotient, With one added> 
gives the third. 

JS XA MP t B. 

A traveller iVent 11 miles the firft dav, and increasM 
every day's journey by 4 miles, till at faft he went 64 
miles in one day: Hofv many days did he tnivd} 
Anfifir^ 14 days. 



PROPOStTION IV. 
The firft, ieoMid> mi thiid gtveoi to find the fourth: 

' R U L & 
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It UL E. 

SahiriGt tht firft ffotn theiecond, itid diviileirhe rr« 
miinder by Xke third, made Ids bj ;onc» the .<iuocieiic 
gives the fourth. 

C XA M r^L £, 

The ages of fcven children increafe by Artthmeiietil 
Progrejpani the yourigcft is 2 years old, the cldcft 3a: 
What's the common difFcreiiceof their ages ? Jinfu^^ 
f years. 

3i-i.a=a=3e, ^o^j^i^f Anfwer. 

PK0FO81TI0 N V. 
The firft, lecofid, a^ third gWtn, toliad the^M. 

, a U L M. 

Half the fum of the firft and fecond> nniltiply'd bf 
the third, produces the fifths 

M XA M F L M. 

1% perlbas give their charity to a poor Aan m-Afifh' 
mttical PrQgreffim^ the firft gave a pence, the laft 
2 (hillings, or 24. pence : how much did the poor 
get? Anfvert ij'dpence, or 13 (hilling^. 

t-^%j^:r:t&9 i6-5»»i=i:ij, i^Xti^izifS j^finr. 



Geometrical Prog r sssroN. 

GEoMETRicAt' Procressiok IS the incrcai^ 
ing or dccreafiiig of any rank of numbers by 
ibme equai ruth, that is, by the contimiai muhipli- 
caKtion or divificn of fimc ^cptkl nutdbet* 

Thus, 



i 132 3 

Thus, 1, 4, 8, 16, 31, incrcafc in Geometrical Pfo^ 
grej/um by a double lU/i^, or contiDual multiplication 
by li and 40^, ijf, 4f, if, f, decrcafc after the 
fame manner by « continual divifion by 3, or by ft cffple 

Some of the moft conflderable properties of numbers 
in Geometrical Tfopoftion are as follow : 

I. That in any renk of numbers in Geometrical Pro^ 
grejpon^ confiding of three, or any odd number of terms, 
the produ6: of the middle term multiply'd by itfelf, 
'Will DC equal to the produ^l of the two extremes, t)r 
of any two means equally diftant from the iaid Qdiddle 
term. 

I. »f 4» (8). «^» 3»> ^4« ^ 

Thus in the rank above, 8, the middle term fquar'd, 
t,e. multiply'd by itfelf, is <!f4=:iK64, the twp ex- 
tremes, or 1X32, or 4X1 6, the corrcfpondent means. 

X. That in any rank of numbers in Geometrical fro^ 
grejjiont confiding of four, or any even number of terms, 
the produ£): of the two extremes will be equal to the 
produ^l of the two middle numbers, or of any two means 
equally diflant from the £iid extremes. 

ft, 4, 8, 16, 32, 64. 

Thus in the rank above 2X64, the two extremes pro- 
duce 1 28=8X 16, the two middle numbers, or to 4K 3 2, 
-the other cbrre^ondent means. 

In Geometrical l^rogreiHon the fame five thmgi are to bo 
noted as in Arithmetical Progreflion: 

VIZ. 

I. The firft Term. 

II. The laft Term. 

in. The number of Terms. 
IV. TheiU^<0, or equal difference. 
y • The fum of all the terms. 
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Sote, ^fgurcs are fotnetimes fct over a rank- of g«m 
metrical proportionals, 'as herc-under, aad aro called 
Indues or Exfmentsi ferving to ihew the diftance ot 
any term from unityi or &om the firA t«rm of tht 
feries. 

Thus ° ' * I t ^ / 

1» R O P O. 5 JTJ ONI. 

To find any remote term of zGi»mefrMl TrogreJJkn, 
proceeding from unity, vrkoCcyatU or confmon di£Fe- 
rence Is known, without producing* aH the interme- 
diate terms. 

R IT t £. 

•■ • 

F2114 6>mi^ ftw'of the leading terms, and place over 
them their Exponents;, then multiplying the laft-found 
term by itfclf, it will produce a term double thereto ; 
which again multipl/d by itfelf, will produce another 
double to the laft : Thus proceed, till either you pro- 
duce the term fought, or- one a little fhortof itj which 
X9ay bjc qomf letfd by. multiplying it again by that term, 
which ftaodyi'Uodier Aich expoi^nt as 'would make up 
the number. * 

Or, in oxKor words^ bb&rre what figures of the ex- 
ponents found added together, would give the exponent 
of the t^rm^wanted, and the numbers ftanding under 
the faid exponents, multiply'd into each other, wili 
produce the term required. 

From whence n^#yr^ he obfervc^ the epherence or 
agreement hctwixt numbers in arithmetical and gco- 
mexrical propprtioQ) 

£ X jf Af P £ £• 

One agrees for 14 oranges, to pay only the price ot 
the laft, at a farthing for the firft, an half-penny the 
&cond, e^f . fiill doubling the price for the next, what 
iDu^h/egive? 

^ G Here, 
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Here, fctting down only the five firft tcrnif, witi 
their exponents, the fourteenth may thus be found, 

5-|-)4"4^'^^4* ^ ^^^ terms under thofe exponents 
being multiply'd into each other, give the term an- 
fwering. But as the exponent i ftands always over 
the (econd term, £6 the exponent 1 1 anfwers to the 
i4tb termi therefore add only 3 to the twof's; and ib 
always that exponent mufi: be taken, which is one (hort 
of the term requir'dj as for 10, ip-j for ^o, 19, <^c« 
which muft .be carefully noted. 
See the work of the foregoing example. 

. I . 2 . J • 4 • 5* 

1 . ft • 4 , 8 . i6« 32 

Sxfonmts. Terms. 



f 31 thi fth ffHdtif^d by 

f 52 itftlf. 

13 p6 

^vts 1024 the tofh, i»huh 
• muUiflfdiy^'^'^ the ^d Term, 

^#^8192 the iJ^h, 

And £0 many farthings, or 8 /. \o s. ^ d. muft he 
give at the rate agreed. 

FROFOSITION II. 

To find any remote term of a Geometmul Progref- 
fim^ not proceeding; from Unity, whole tmU and firft 
term is given, without producing all the intermediate 
terms. 



R tTL E. 



K IT I B. 

Set down, as before, fomc (ew of the leadings terms 
with their exponents, and multiply al(b (as in the firft 
propoiition) the terms under (iich exponents, as added, 
would oiake the exponent (hort by; one of the terms 
reqair d ; only remember, that every produdl muft here 
be divided by the firft term. 

MX A M P L M. 

A (tim of money is thus to be divided amonp^ 9 Per* 
(bns, the «ft to have fo I. the ad ifol. and ib on in 
that proportion, one three times more than the other, 
to the hft; what will the laft have? 

Setting down the five firft terms with their exponents, 
thus, 

o I a 3 4 
fo tfo 4fo 13/0 40/0 

Multiply thft kft term by itielf, and divide the pro- 
du6t by j'o, the firft term, the quotient will be ) 1805*0 
ihe 9th term required, anfwering to the 8th exponent* 

Or fettiag down but the three firft terntis, multiply 
the laft by ttieif> and divide the produd: by the ift 
term, it quotef the fth j which again multsply'd by 
itlcIf, and divided by the BsA, wiU quote the 9th, as 
before. See the work. 

o I a 4fo 405*0 

5*0 ifo 45*0 4fo 4ofo 



•■ 



aifoo aoij'oo 
1800 ( idaooo 



5'|o}2oi5'o|o( 5']o)i64oij'o|o( 

405*0 31805*0 

Anfififf 31805-0/. for the 9th per (on. 
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T R O T O $ I TI O N III. 

Having the Erft teipm, the common excefi, and the 
number of places given, to find the total fiim of the 
whole pr^grcffion^ 

RtTLM. • 

Having found the laft terio {7 the foregoing rules, 
fubtrad^ from it the firft, and divide the remainder by 
tlie commi^a ezeefs, made M$ by 09e$ the quotient 
is the ilim of all, except the laft; to whickihat being 
alfb added, ^vei the total required. 

Note, If the r^^th be doubl^ that is, if the comoK^ 
txcefi b^ a, the di&veoce between the kaft and the 
greateft term, added to the greateft, gives the total fiiqi. 

If the ratio bo triple^ ^ thesliffercnce muft be added , 
if quadruple, j^t e^. 

EXAMPLES. ' 

1/f . A CO Ao^flaan, upon the figaing of the lafl peace, 
for fo guineas down, agreed to pay the firft day one 
coffte-berry, the iected two, the third four, and fo 
on, to double the qutiatfty every day, till the &me was 
Drocl^im'd. What nuoiMf of berries would it amount 
^o, fuppofing the time 60 days$ and what would their 
value be, fuppofing 1000 berries to the pouqdy and the 
pound to be ibid at f j. ? 

' '""See the work. 
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3 4 

4 » 

S 1^ 



96 
16 

2 
JiTthe loth da^, 
16 

3072 

8192 

2 • 



^6384 th% ^fth dig. 
r453$4 



131072 
4^1 jr2 
98J04 ' 
i^y84^ 



J}68709i2 #^# 30/i dof^ . 
ff<8709f2 

1671741814, 
f 36870912 

4831838208 
375^0963840 
^2949($jip5 - - -. ►- 

322121/47* _ .. . 

161001273d 
26843 5'4 y6o 

288230376i5'i 7 1 1 744, 

5'7<54<5o7f 1303413488 ^i&e 60th day. 
i|ooorii/i92ijro4(Jo6846|97/ T./. numhirJherms^ 
f i.i 2882305761J17,,/. ios,thiirval.Mifs.fer\b. 

^3 £;e. 2. 
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Mv. 1. A Grazier offcTf 4« •«« for a farthing a 
head, and treble it throughout j to what fum will it 
amount ? 

See the Work. 
Oxtn. Farthings, 

a 2 1 161161467 

3 9 ' \ 

17 8 1 55-8 10169 

81 697jf688ol 

81 464.9045-868 

i 161161467 
81 6975^^8801 

<48 »3i4-fi»93* 

— -. 13141-11934 

6j6i 69735^6880* 

3 1161161467 

M 11611^1467 

19683 lo^A 0*.— 

19683 ijjo8fi7i767a99*«>89 



C9O49 ..^■^•■■■^■■■^•^i^MWiWii"— • 

11-746^ 4opjri'i'» J JO* 897^*^7 4o'*OAf, 

, 7 7 14.7 6p768}i7a9f 18464400 !>/. B«r. 

19683 0^> 

M <33in74»6^&ifo/.8/. 4'* 

387410489 

3 



1 161161467 thi tofb Ox, 
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CHAP. vin. 



O/" Vulgar Fractions. 



A Fraction is a part or parts of an unit, and written 
with two 6gures, with a line drawn between 
tliem, as f , f , f . 

The 6gure under the line is called the denominatorp 
becaufe it gives name to the frad^ion, and alfb ihcws into 
what parts th^ unit is broke|i$ and that above, the n/n* 
punitory becaufe it tells how mamr of fuch parts are 
meant by the fra^ion. Thus this fra^ion i (hews that 
the unit is divided into 4 parts, and that 3 of thoie parts 
sre thereby exprefild. 

I • Notty therefore. That if the numer^t^ and Jewh 
tniriAtor of a fra^^iun (bould be equal, ^s Z, ^, the value 
of Tuch fra£^i n vvou'd Uc exa£ty an unit or integer; 
for, by the debniton above, the denominaur Huvvs m;o 
how many pares the unit is broke ; and the numtr/itor. 
exprcfles how many of thofe parts are meant by the 
fradlion. Then in the frad^ion ^, the dimminntvr de- 
claring the unit to be broke into 4 parts, and the nu- 
merMor expreifing 4, that is, all of thofe p^rts, it is 
plain the laid fra£hion is equal to in unit or whole num- 
ber i becaufe the fum of all the parts mud be equal to 
the whole. From which obfervation it is alfo plain, that 
fb often as the dinominator is contained in the numt-' 
ratfiTf fb many whole numbers or units are contained in 
fuch iniproper fradion* And this Note may ferve as a 

G 4 rcafbfl 



realbn for the operations of the i% id and 3d forts 
of Redudtion. 

1. Ncti alio, That as all liradtons do indeed arifc 
from the remainders of diviiions, when the divtlbr cao 
no longer mcafure the dividend, To every fradbion may 
be looked upon as the two given terms of a divifion, 
the numerator as the dividend, and the denominator as 
the divifbr^ from wiience it appears, ^at if the numt" 
rator and denominator of a fradiion be either multiply'd 
or divided both by the fame number, the produ£b or 
quotients will dill remain tn the fame proportion, and 
the new fra£tion fb arifing, be of the fame vahie with 
that given. Thus the fra&ion 5» multiply'd by 2, will 
produce J j or divided by 1, will quote f j all which 
ff anions. are of the fame value; 4 bearing the falne 
proportion to 8» and i to x^ as 1 does tx>4« And ffom, 
hence alfo may appear the reafon of the ift, jth, and 
6th forts of RJedu^oo. 

0/ Vulgar Vn€(\etss there are four firts^ via, 

\fi, A f refer', whofe nttmtrater is always Icfi than 
its aenemifnitor, as f , f , f, &c, 

xd. An improper } whofe w»iw#r4r/»r is always equal to,' 
or greater than its denominator, as ^, J, &e. 

3/ A compound^ or fraSim rfmjra^ieni known by 
the word of, as i ^ ^, f^e, 

j^h. A mix'dJraBten \ which is a firadlion join*d with 
a whole samber» as fi-, 3 fi &^* 

Before firaftions can be either added or fubtra^ed, 
they muft be reduced into one denominations and 
therefore, before we proceed to thofc rules, we muft 
learn Rcdudion, 



'T 



-• 



Heductzon 



i: 141 ] ; 

Rbdvctiok ©^Fractions. 

TN RiJuBm tf'frniims there arie (even variefties. 

Thrftt To reduce a whole number into aq imfr^per 
fira^mh which ia done bj placing 1 for its dmmi^ 

EJfidM fZMS. 

gr i8^ ■■■ ■■ [ )faar J^* ' 

But if you would aflign it any other dm$mhMt^9 
multiply the whole nuzntor by the dmvmuMtoK aflipi'd* 
and '{uace the produd for a numtrmvr over the afl^*d 
denominator, 

EXAUt tlS^ 
Reduce 11 to a fra^ion^ whole /enomtnMtor let be 8. 

Or if 6 were to be made a fra^ton, and its dmomU 
nstor to be 7, tt wovid become ^. 

For the reaibn of this rule confider the two fbre«' 
going notes. 

Secmuli To rcdnoe a OMxUftaftion into ^n hupropet 
one. ■" . ' -' ' 

Multipl/ the whole number by the Jincmmstor of 
the fra^ion given, and take in the mtmeratori the pro* 
dud place for a new mimmmtor •vcf che 'Jknommmr 
given. 



t . . ': ' : I . '•• 



C f EXAM* 



[ X4^ 1 

fXAM?LES. 
Reduce 5* |> to an improper^ frafiion> fadi -^^ 

i 

So 1 1 } redttc'd to aa improper fraftion, will be ^}-. 

The reaibn of this rule is the fime as the foregoiiig* 
there being no difference in tbe.operatfon« but the taking 
in the given mmerMtor. 

TtnrJ, To reduce an improper fra&ion^into its equi- 
valent whole or mix'd number* 

KUL M. 

TM6t the tmrnirMttr hf the ikn^mhMt^t the quotient 
gives the whole number contain'd: But if any thing 
remamss (as in the ad ejcample) it rnuft be placed as 
a new mtmir/iior over the given imiwmiuaw., 

SXAMFLES. 
l^educe •>■) to its eqotvAnt whok number* 

4» 



This being only thefcvcrfi of the foregoing rale> the 
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TouHhy To reduce a comp^uni! fra^ron to a (ingle 
one, i. €• a fradlion of a fra^ioOy to a fra^ion ot aa 
unit. 

Multiply all the numerators together for a numerMt^, 
and all the demminMors for a Jinominator. 

EXAMPLES. 

Reduce f of ^ to a fingle fra^ion, frcit ^f • 
Reduce f of ^ of f to a fingle fradion. 

6 8 ^ifrcif. 

7 9 

168 }6o 

So alfo i of 7$ is %h 

The rcafbn of thu operation will, bed appear by re- 
prtienting the unit or whple number by a fine, which, 
according to the firft example, mud be fuppofed to be 
diirided into 4 parts, and each of tho(e parts again into 
3 fmaller parts i thus, 

i r ^ f~ 

Then, as | of the unit will denote i of the larger di« 
vifions, £> f of that fourth muft fignifj only x of the lefTer 
divifions) conieqacntly, if I would exprels what part 
of the whole line f of :^ is, it will plainly appear to be 
yf : or, had the compound firadion been f of j;, the 
Ang'e fradiion equal to it had been yi, c^c, 

Efftht To reduce a £ra&ioa into tts loweil terms.. 

R UL Jg. 

Divide the numerator and Jemminator by any figure, 
£6 that nothing tnav remain, and the quotients will be 
a new fradtlon of tne iame value with that given. 

G € The 



« « 
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^ The rate generally given for findiog the grisatcft 
common meafure, or numher, to divide jour givea^ 
firadbion by, is this- 

Divide the dmimimttr by the trnmirator^ and the 
numerMcr by the remaMer, if any. So continuing to 
make the laft divifbr the dividend, and the remainder 
the divifbr, till nothing remains, the lad divifbr will be 
the greateft common mi^fure» or niunber> by which 
you can divide your fradion. 

SXAMTLM. 

What is the' greateft common meafiire by which 
if i can be divided ? 

»o8)684(3 
624 

• 60)208(3 
180 




^nfvMT, 4)18(7 



jf I then being divided by '4, gives ^f;, which are its 
kweft terms* 

But this way of finding the common meafure is too 
tedious, often making more work than it faves. Ob* 
fcrve therefore theie nuirc praf^tcaT directions. 

If you cannot at once difcover the greatefl: number 
you may divide by, if both your nttmerMtor and dewh' 
fniuMtor ore evca nu^bf 11, you pnay always halve them, 
«iid often that way reduce your fradion to advantage. 

( Thus 



[> 
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Thvs the frt&m given in the fo|egoing example; 
dlTi4ed twice bj i, gLves, as before^, jff« 

add fff maybe reduced* by continual halving, to^. 

» f^|.5JlT$i|filii|Ttl^. 

f 

Alio, when both your numerator and denornktatfir 
have cypher! on the righlt handy you may abbreviate 
the mdion> by firiking off an equal number firom. 
both. 

Thus f fl*|, or f t J|fJ. 

Or, if the right band figures of your 9$tmerMtor and 
dimminatmr are both fives, or one a five, and the other 
a cypher, (as the oemainder of the laft example you 
may always divide them by /. 

Thus ^^h divided by f , 
is-ffj, equal toff J*. 

So A£o is ^{- f edueed to ff 

Thus, in.the Rule of Threes wf abbreviate our ftate- 
ings by the iame rule, and on the fame reaiop i for the 
leaMid and third numbers multiply'd together* are as 
a oumerMftr to the firft number, their dinemiMtor. y 

For the reaibn of this rule^ fee the id nbte. 

Sixths To reduce fractions of divers denomioations 
into one of the fame value. 

KVLIL. 

Multiply each of the given jmtMrMfrs mio all thft 
given dmnwm^St ctQc^t its ownj and the feveral 

produ^ 
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pcodufts will be & many new mmerMtm^ whofc com- 
mon dencmintffor muft be the produf^ of sdi the givea 
dinommtors multiply'4 together. 

EXAMVLl&S. 
Reduce ^ f, and t^ into one denomination. 

To do which, 

^ Tirf, The rmmer»ttir 3 muft be' 
smltiplj'd by the diMmtMtvs &^tnd 
lo, which will produce 240 

SicwJfyt the numerator f , multi- 
ply 'd by the JenomhMtors 4 and icJXfV numifMiorSi 
will produce aoo 

TjHTilfy, The mumriHor 6, multi- 
ply 'd by tht denomuMtors 4 and 8, will 
produce 191 

Then the three Jmcminatm 4» 8, io> raultiply'd to- 
g^her, will give 310 for a common dtnormn^ttrm 

See the work. 

3 r ^ 4 

8448 

24 ao 14 3a 

10 10 8 10 

140 aoo 191 330 

i^Numtr, liNumtr. ^dNunHr* Denomuuuor. 

m ff* Hi 

Soji, )>, 7I, andi-^, reduced into one denomination, 

will be «^A^II' -1-^M ~-^^^ ^'^^^i^ -> 

Sec 
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See the work. 

S I 4 9 

8 lo lo lo 

4.0 xo 40 90 

480 360 310 710 

1/ >/ 'I- «» 

1400 1800 1600 8640 

480 3^0 320 

7100 5*400 4800 



10 
8 



80 

IX 



960 



4800 
960 



14400 



% 



The foregoing Is the common rule for reducing 
Ira^oos of feveral denominatioos into one : it may 
alfi> be done by firft finding the common Jiuominstor 
as before dire£^ed> and then to produce the new nume* 
rdt§rs dividing the iaid common JiMfmn0t$r ^verally 
hf each of the given JtmminMtorff and multiplying the 
qtioticnts by the refpe^ive numirntws \ the jj^oducls will 
DC the fiivcral new fmmir^ton. 

But 



Bat as, by abbrorudon, fradions are often re<hxced into 
much lower terms than the/ are at firft given in i to 
here, a common- JeMminator may fbmetimes be found 
much fmaller than that arifing by the preceding method* 
The rule thereior« for difco¥«riag the leaii common 
dettMrnnsur to ^adions of different denoninationsj is 

as f(9ll0WS» VTft. 

RULE. 

Havfaig firft, hy the fifth ibrtof redu£bion« .reduc'd alt 
your given {rzCtions to their lowed termS) cancel or 
(hrike oiit all fuch of the dinomumtcrs as are alia^t parts 
of others J then drawing a line under all the dm^ 
mmatcrsf if two or more can be divided by any 
number, Co that nothing may remain, divide by iuch 
number; and place the quotients under the line, and 
with, them, in their proper places, all fuch of the sU-^ 
nominate as would not admit of ftich divifion. If any 
of the faid numbers or denominsumrs £o brought down, 
are capable of further abbreviation, draw another line^ 
and proceed as before, fo continuing' as bw as poflible; 
then multiply continually, one into another, the feveral 
divifbrs, and the quotients arifing, or numbers remaining . 
under the laA line, and their prod uifl will be the leaS 
common denominatcr. The new mtmerstors to which 
may be found, as before, bv dividing the faid common 
dencminat&r by each given JinamuMfort and multiplying 
the quotients by their refpedllve numerntm. 

Reduce i | r^ into ooe denomination^ 

^ f 

jbtpfiff j^ 48" ^* 

The common dnommttt 40 19 titus prodneecf. 

Wkfl, The defw»mAt9r 4 ht'mg an aliquot p^rt of 8» 
is canceUedi then the dtncmhators 8 and 10 are divided 
by a. Uftif, Thcdivifor 1X4X^=49, 

The 



[ H9 I 

The realbn of tbii Utth fort xX" redo^pn is evident 
from the id of the precodrng notes } for as both the 
numerator and denominMtcr of each given fradion are 
equally naultiply'd by all the pther JenommMtcrs^ confe- 
quentiy the new frad^ions thence arifing, mnft be equal 
to the frad^ions giV'en. ' - 

Seventh, To value a fi^adion» or reduce it to the 
known part; of an integer. 

RULE. 

Multiply the numerator by the next mfertor deno^ 
mination, and divide the.prodii6^ by the Jenammat^i 
the quotient (hews the pas^s fought, and the remainder 
becomes a new numerMUf.to the given denemimffor i 
which muft ftill be valued ;by the fame rule, proceeding 
till you have brought it into the leaft known parts of 
the intqjei:. . . . 

£ XA UV LE S. 

xo 

ixShlUingi. 



td. Whaf a 
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%i. What's the value of ^ of a pound fterlii^ }f 

'•lo 

i, d, qu^' 

If 

4 

34 

3/ What hundreds, quarters, and pounds, are coo- 
tatn'd in ^i of a (on ? 

to 

■ —* C. ^4 lb* 
94(1060(11 I l||/iW#- * 

ii, 

liO 

9<^ 
'id 

y4)«04(» 
94 
10 
a8 

94)i8o(a 
188 



•9* 



There 



I HI ]; 

There wiil be no difiicuJt^ in accounting for tMs 
rule, if we coniider but the particular working of aqy 
one example: Thus, in the ift, f of a pound Sterling 
are given to be valued : Now, 2S lou make a pound, 
&} con/equeotly any part of a pound muft be lo times as 
great a part of a ihiUing; therefore -f^ of a pound make 
-^f of a {billing; which being an improper firad^ion, its 
nmMTMwr is divided by itsip^W9i»4/«r,tofind the units 
or whole numbers (which in this caic muft be ibillings) 
coDtain'd in it; according to the directions of the 3d 
ion oi t^£dfM$n, 

By this rule are nmMrukrs of ftatings in the Muh cf 
Thr$0, dec. valued. Seef0£9 26. 



Addition ^Fractions. 

« 

IX7HEN the given fradions are of one denomination, 
all you have to do> is, to add their nmmirMtars to- 
gether, and to place the £im foranew«Mf0cr4i/0r, over 
the dtnominAtor given; thus, i, f , and f added toge- 
ther, make f , or 1 4. 

But when amongft the given films, there are either 
conr pound fra^ionsi oriingle ones of different denomi* 
nations, they m'uft be prepared by reduftiOOi beforrtbey 
can be added. 

EXAMfLlES. 

tfl. What'sthe fiun of |, ^, and f ? 

... » 

According to the 6th fort of redu^ion, the given 
fira^oos being brought into one denomination, they 
wiU be -Hi* "H^ fH* t^c fmrntrMWi of which being 
added, the £im is f|$, or i ^hk* 

%l Add 
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1/ Addiofi, and^^off aod^togetlier. 

Reduce the compottnd fraiftioiis to fingle ooes, hj 
the 4th i^ule of raiaaioo} and mftekl of i of 4> and 
ri <>^^* 7<><i ^*^ i>^ve ,i and f$, to add to your f ; 
all which iioglc fnStwwi being rBdncrd, &ft into their 
lowefttermt, and then into one dettomuiatioo, they will 
be rH^* 7ff$* and ^iiii t^^ich added, make ffif, 

3/ Add 4f and 3 ^ and f together. 

When mix'd numbera ve gifea to he added* reduce 
only their frad):ional parts to one denomination, and add 
their fumto the total of the whole numbara. 

nan 4 4*, . 

3— — .1+ 



»4 



«rtBM 



' 80 ^• 

fk€i$ 7 Ji'i ' 

84 

Add 8 /. i and 3 /. T^ and i^ together. 
What's the fum of^^ of j, and .4 1. ^and || » 






Subtraction 0/* Fractions^ 

^btrnSion cf^BraOMm k alio nothingf (after the gfren 
^ fradlions are prepar'd by redudlion) but taking one 
numtrMor from the other. 

Z XA if- 



ift. Inm ^ take f 27 

16 

frefar^d fj f f H Remainder. 

id. Fr^w j- f take ^i. 

. • ; • 

F/r/l, The mix^d number f f being reduced to the 
improper findion -^f , by the ikeond rule of rcdodion, 
proceed as betoe. 

Frem ^f take ^i* or frepar*d» 
Frem^^^take^ikenh^eir/^^. 

Of wkbout redactng the mix'd number to an im- 
proper firadlion, make only the frad^ional parts of .one 
denomination, and jou will then have f § to take from 
•^^•$ which becaufe you cannot do, you mnft borrow 
ail' unit, i. e. \i^ then, f § from ff , there will temain 
3^$ to which adding thie f^, the remainder will then 
be f^ > and the unit borrowed being dedu^bed from 
the whole number f, there will rernain in all 4 fj^, as 
^fore. ' '\.' . 

More -EXAUVL E S. 
Irm fli tajke ^ J of ^ Kcw. fl^* 

. Multiplication a/ Fractioks* 

• ! •• • • - 

IF the numbers given are whole, or miifed, they 
muft firtt be brought into improper fia^ions 5 
or if they are compound fra£^ions, they muft be re- 
duced to fiogleoncsi but if 'the ouHibers fjiveii arc 

botli 



I Multiply 4 by ^. 4 hj the firft ibrt of reduAion, 
reduced to a fndaoa, is fi which maltiply'd by -^^ 
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both either proper or improper iingle fra£lioas, you 
have only to miiltiply the two given numerators toge- 
ther for a new numerafor, and the given denominators 
for a denominator. 

E XA M^ LES. 

jft. Multiply J by |, facst :J|, or by abbreviation J. 

%d. Multiply f by f, foot if, or ^. 

Juc 
makes -^f , or i (• 

^h. Multiply 7 {= by 8 f . Theie mix'd fra^fons, 
reduced by the id rule of rcdu6lion to improper ones, 
make -^ and ^ j which multiply*d together, make 
^> or 6f. 

Two things require explanation in multipK'cation of 
fradlions: iflt Why, when the multipiier is a proper 
fra£lion, the produdl is always lefs than the multi- 
plicand? 

!<!• Why the denominators are multiply'd as weU a^ 
the numerators i whereas, in addition, we only find the 
film of the numerators t 

Now the reafbn why a number multiplj^'d by a frad^ioa 
is decreased, will appear by coniidering that as an unit 
is no multiplier, i,e. that any number muTtiply'd by i, 
remtins ftili the-^me, as once 4 is 4, c^r ib to> mul- 
tiply any thing by a fradlion, which is but part of i, 
muil confojoendy iproduce but fiich ja iproportbnable 
part of the multiplicand, as fuch fi^^ion is of an unit. 
Thus 4, multiply'd by f, produces but >, the half of 4$ 
which 4, being made a fra6);fon by the i ft rule of re- 
dudlion, iB^i {o that the numbers refblve themfelves 
into a compound fra^ion \ and the produd of 4, multi- 

ply'd 
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ply'd by f, is plainly the f of ?; which by the rule for 
reducing a compound fraarion, makes f , or i : The 
rcaibn therefore of the work is dear, from the expla- 
Dfttioa of the 4th fort of redu^iion. 

More MXAMF LBS. / 

Multiply 9 f by f , facit 3 ^. 

Multiply 3 ^. 4: by 3 1/. ^ yii^i/ ,4./ ^i. 



Division ^/Fractions. 

vyHEN you have made the fame preparation of your 
numbers as f^ired^ed in multiplication, multiply 
the dttwninMif of your dtvifiM* by the numerntor of 
youir dividend, for a imfnirAtor\ and the dmominatwr of 
your dividend, by the numerator of your divifbr, for 
a denominator, 

EXA MF^LES. 
ift. Divide 5 by f , frctt ff , or a ,f . 

xd. Divide 7 by i, prepared by thc.firft rule of tt^ 
du^^ioo, it wiU tic f by J > fi^^ * J, ^ 9 !• 

id. Divide 4 f by 1 ^, reduced by the id rule, it is 
f by -f 5 which divided, gives JJ, or 1 ff . 

4/i^« Divide f of -^ by $ of §, redoc'd by the 4rh 

There is nothing m the whole pra^ice of finidions, 
that more requires an explanation, than the manner of 
performing divifion, (b different from that of whole 
numbers. Now, as the tSt€k of divifion is the finding 
how often one number is contain'd in another; or, 
vrhich is the fame thing, what part of the dividend the 

divifbr 
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^ivUop u'f {q it H plui|» tbat if thodivifi>pis unity or i; 
the quotient rmift bcfqmd to the dividend j confdqueatlj, 
ia wb^t proportion fbever dbe tiivifor exceeds unitj, in 
fuch proportion muft the cjuoticnt he lef$ than the diW* 
dendj and in what proportion ibever the divifor is lefs 
than unity, by thp fime propoctioa mud the quotient 
exceed the dividend. Thus, fuppoie the number 4.wa« 
given for a dividend, if i is propofed for its divi/br, 
the quotient TMtll breaMb 4$ bnt if vfe make the divi- 
dend a, twice the former divifbr, theljuotient will be 
bm a, half the-foraier quotient; Again, tet the divifbr 
be f. i. e. half of 1 , and the quotient will then be f, 
or 8, twice a$ much as the firft quotient, a& the divifbr 
is here but half the firft divifbr. From whence appears 
thjc re^fbn, 

ift* Why 4 ividjn^^ mimbisr by a propet ^a^ioo gives 
ar quotient ^^nx tm^ the dividend: as moltiplying a 
number by ^ fra^iop was hefoKe proved to give a pro- 
du^ lefs than the multiplicand. 

id. Why the c^eration is Co be perform'd in the 
manner direded) for, as the greater, the dinQm'mAtor 
is, the lefs is the value- of the fra£^ioa; and confequent- 
ly that the quotient muft increafe jn the £kme propor- 
tion,^ is a clt»fr«Afbn ifor rndkiplytng the humtrfinr of 
the dividen4 ^'^^tt^iknonmiiur of ahe divifbr, ' for the 
numerator of the quotient: fo in li^^ manoer, as the 
ancreafe of thei iiumirMttf of a fradliou' is the injcreafc 
of the value of' filch fradion, it is therefore as plain, 
the value of the quotient muft be dijpiipifhec) in the 
4tiSDe propomoti by} he iocrea^ oi iii denominator i 
which is certainly effcdked by multiplying tiie denoffd- 
nator of the dividend by the numerator of the diviipr. 
Thttt J:,' divided by t. 'gJve^ ■*§} but divided by J, 
givfs bntfi; the value 6? the quotient flill deer cafin /" 
in the lame propoFtio» with the incrcafe of the valuw 
of the cHvifor.' 



Morf 
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More E XA M? LBS. 



Divide | by f . ^ot, i f . 

Divide 9 f by f oT^, ,^/. 31 j,' ^ 



The Direct Rule it^Three 

IN 

VULGAR FRACTIONS. 

A Ftcr the numbers are prepared by redudion, ftatc 
and work the queftion by the rules given in whole 
numbers. 

E XAMF L E S. 

I ft. What will I a pound -of fnufif coft> if 21 lb. 2 
«f the iame come to .7 /. |-? 

lb. /. lb, 

J/ zx i coft 7 f, what villi ? 

Trepar'd by the id rule of reduction, it will ftand 
^hus: 

7/* 12 • . 2A • • 1 

then the Iccond and third numbers multiply'd together 
produce *|j which divided by ^|, gives ^fj} which 
valu'd by the 7th rule of rcdu^on, is jj. id. 2 qn. 



H ^d. Bought 
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iJ» Bought 87 gallons and an 7 of brandy for 40/. 
at the fame rate* what would f a gallon coft ? 

Gall. L Gall, 

If 87 I tcft 4.0, what Will f ? 
prepar'd -^1 . . 1- a , ■ k 

/• s. d,qu. 

Aiuthtr KXJLS. . 

When your queftion is Aated, and vour numbers pre- 
pared, multiply the denorhhator of tne firft number by 
the fiumiratcrs for the fe^ond and third, and place the 
pvodu^ for ft imm9ra$9rr^l^xi ?ci^nf\j <he^nwnemt9r 
of the firfl: number by the denominators of the fecond 
<«a|l thkdi and place the pro4u6t for iti doimmmmtgri 
•Md the new fra^ion To found, is ch^ aofwer of the 
queftion. Take the Hating of the laft queftioo, for an 

For a, the <i!raom»M/^ of the firft number, multip]y*d 
by 4.0 and i , the numerators of the iecond and third 
numbers, is 80. 

And 17/, the numerator of the ^rA^ multiply'd by 
I and 1, the denominators of the fecond and third, is 
3fo. Theie produ&s, plac'd fra&ionally, make 3^!, 
as before. 

^d. What win 81 C. of lugar come to, if J of -J of 
. aC cofb 7^ of a pound Sterling^ 

C. /. C. 

lach ^^'ji, or i6i L 8 



h£ar^ 
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What wijl i pf jm ounce of fouff coft, if the lb. 
corned to 8 J. I ? 

jtnfweTy I d, 1 qua. J. 
At I / f ^ ounce> what will 5- c. f come to ? . 



^^ Indirect Rvle ^ Thrje^s 

I N 

VULGAR FRA CTIO NS. 

UERE alfo you have ooly to obTerve the dircdlioiu 
given in whole numbers : 

Or this RXTLB. 

After the nuipbers are. ftated apd f rppa^d, muhiply 
the fmmeratfirs of the fir ft and (econd numbers by the 
denominator of the third, for a numtraior ; and the tk^ 
nominators of the firft and fecond, by the numerator of 
the third number, for a denominator ; and the fradion 
fo founds is the Anfwer, See both ways in the example* 

:E XAM ? L Z. 

How n^ny yards of ftu£F> f yatd wide, arc equal to 

j6 J yards of J wide ? 

« 

Trefar'd A ^*i • • • i 
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So alfb 3, I4f, and 2, the numerators of the firfl 
and fecond numbers, and the dtnominator of the third, 
XDultiply'd together, is 870. 

And 4, 4, and i, the denominators of the firft and 
fecond, and numerator of the third, muitiply'd together, 
produce 16, 

Thefe numbers, fraftionally plac'd, make ^ff, as 
before. 

More £ XA M f L E S, 

If A^ lends B*. gj- /. f for i( months ^, how long may 
he keep 10/. ^ of JB's, to requite himfelf ? 

Atifwer, 1 6 months, j^J. 

If A. keeps too/. ^ of B'j 4 months f, what {am 
mull A» lend ^. for 1 years ^ to requite him ? 

Anfioer, t^L ^^. 



fthe 'End of the Jirji Part. 




J- •«. 



THE 
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THE 

Second PART: 

TREATING OF 

Decimal Arithmetic. 



QHIS part of Arirhmetic is vny com- 

Zpendious, and therefore very ufeful, 

? efpecially in calculation! of iniereH', 

S valuing annuities, &c. But by rcafoo 

Uforoe fraiiions of coin, weight, an^i 

T meafure, cannot be exafHy ciprefs'd 

irts, but tbat the numbers will often cir~ 

culate, it is not always convenient to work witb tbcm. 

Mr. Cwnw hath, indeed, in his Ute treatifc od fraftions, 

very curiouQy (hewn how they may be ufed witb ieaft 

lo6i but fince fuch exaftnefs deftroya the bicvity, 

I cannot but thiolc, in fuch afes, vulgar fijftions 

preferable. 

H 3 CHAP. 



t »<^2 ] 



r^'. 






-x^' 



CHAR L 



(^NUMER AXIOM, ADbltrON,SuBTR AC* 
TION, MULTIPLICIITION, atld DIVI- 
SION ^Decimals. 

NUMERATION. . 

IN Decimal Fractious, the integer, or whole thing, 
(whether it be timff, coiil, Weight, of meafure, as 
one year, one pound Sterling, one pound weight, ^r.) 
is fuppofed to be divided into tenths, or ten equal parts j 
and thofe parts again into tenths, and ib on, aditifinitumm 

So that the Jenominatar of a decimal fra^ion being 
always known to confid of an unit, with as many cy- 
phers as the numerator hath places, is ieldom fee dowB } 
the parts being only diftlngaiih'd from Whole nambers, 
by a point, or comma, pretije'di thus, ,/ftindi fbr Yi» 
,%f for Y§ J» ,1 23 for fkih &c* 

fiut the different valae of • the ieveral places, will 
more plainly appear from the following Table. 

TABLE. 

Whdc NumK Decimal Parts, 
d f 4 5 1 I, 






> 



crtra s.r 

s* s6> a. crt 

SS B M * 

(X a. ' 




From 
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From whence it is evident, 

\fi. That as whole numbers incrcafe by » tenfold 
proportkka towards the left hand, from theuaifs phfce^ 
fb decimal parts decreafe, in the iame proportioo» tf|» 
wards the right* 

i/ That therefore cyphers, placed before decimal 
parrs, decrease their value,' by removing them farther 
from the comma, or unit's place. 

f yfy is 5* parts of ten, or ^y • 
Thtts>< jOf, is f parts of an hundred, or i—T' 

^ <oof, is f part« of a thoufSvod) or y-jVt* ' 



%d. But that cyphers, after decimal parts, a'ter not 
their value, becaufe thev do not change their places. 

For ,ft ffo, ,foo, ^e. are each but ^-^ of an unit 
or X i the f ftill keeping its firft place* 

Tbefe things underftood, the reft is eafy : But let 
the reader be lure he docs underfiaod them, before he 
proceeds. 



ADDITION. 

TLlAving fet down your proposed nomlers, units un- 
der units, tens under tens, and parts un'^er parrs of 
like'value, add them as if they were all whole numbers, 
ieparatiog fb many decimal parts in the total, as were 
in any of the given numbers. 



H4 l&XAM^ 



EXAMPLES. 

Add j',41, and ^S^i'S^, and 4x1,06, and »8^4j' to- 
gether* 

I^^/J number Sy ^,41 

viUfiand thm : 4x1 ,06 

»8345'. 

Totftl, 46y,897j 

/. /. /. 

Whftt'atheiunf)ef4,o6, and 11,7341 and5i3,8642r 

' 4,06 



Anfwtry |'49,65'82 /• 



Subtraction^. 

UAvlng plac'd the numbers aa dirtd^ed 10 addir 
tion, work flill as if they were all whole num- 
bers» 

Z X A M f L E S, 

L I 

Jrom 839,38175' take 10,495-61 
10,49561 

828,887 14 Remainder, 

YarJs. Tai^Js. 

Take il,ij^ from /^y 1,1 fS^t 

Remains^ ^ijfij^^i 

• M u L T I- 
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. Multiplication. * 

IjEre the numbers are to be fet down, (without re- 
gard to the value of their places) and work'd in all 
re(pc£bs the fame as in whole numbers} only obfcrve 
to fcparate fo many places of decimal parts on the right 
hand of the produd, as were in both multiplicand and 
multiplier. 

JEXAMTLES. 



Multiply 2,735'64i 
by ,1-4581 



Multiply yi^Sif 64.^6 f 
by 8,74j+5-92 





5-471181 


11 


88fii3 


82 


06923 


1094 


25-64 


13678 


10/ 


1,4876 


9628S62 



3 

221 

f^o6of 



14765-128730 
66443079281" 
691282182/ 

5-3oin4<^o 
47693095- 

,025-7460 

9S^fSS 

14920 

/03 1675-14080 



■ A compendious v^y to multiply numbers that hav$ 
many decimal places j i^y omitting all the figures to the 
right of the perpendicular lines in the examples above, 

RULE. 

Place one of the numbers jud as it is giveny for a 
multiplicand, and under that decimal place which you 
would have.be the lad in the produdl, fet the unit's 
place of your other number; then reverfhig all the 
other figures, multiply with them in their order, be- 
ginning always wit b that figure of the multiplicand^ 
which illands over the number you work with; Hhav- 
ing alfo refpeA to the increaie you tbinlt would have 

H 5* been 



^ 
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bccii liroi^lu from the oodtted 6gares on the ngbt hand, 
hid they been maldjpUed. 

HHif The vJkal aUowance for lUch omitted figures is 
as follows, viz. If the next figure on the right hand 
ef that yoa begin vnth in the moltiplicafuL mu]tipl7*d 
into the figoie of the multiplier jou are working with, 

Si^es a produd betwiit f and ij, carrj is if the pro- 
w6t be above i/, and Icfs than af» carrj a; and if ic 
ariie to any namber betwixt if and ^ff carry }, c^. 

To pro?e the certainty of the rule, we will take the 
lame ciamples before given. 

EXAMFLES. 

Bffidtfp1ya,7} 5*641 by,j4.38a, and produce only fbitr 
places of decinuds. 

*.735-64« 
a8345',o 

13678 thi iMereafi bert cMrrud is 3 fir fX6 
1094 the Jncrtifi here is x for 4Xf 



8 a the Inereafe here is i for'^X^ 
aa the Inereafe here is 6 for VXy 



Jbrs, T^ere being no imtts in the moltiplier, its place 
Is fbpply'd^Tvith a cypher. 

Mnicinly 73.815^436^ by 8,7434^2, and produce 
ViK 3 puces of decimals. 

73,8if64365- 
»9j'4347i8 

aaa 
4 /A# Incrmfo Mrriidfir fXf 

<4M9» 
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H^oti^ To multipfy any decimal number bj lo, ioo» 
looo, c^r. is only to remove the mark of feparatioa 
fb many places towards the right hand as there are 
cyphers. 



lOO, 



Thus, S^gj-^+fj; I loo, y^^J^lfMf^l 
multiply *d by j looo,' T f^lf^i^Sl7 

(, loooo, i C 8 3/64, j-3 7, ^«; 



. DIVISION. 

TTHIS rule ilfb being work'd the fame ta in whole 

numbers, the only difficulty ts to ^ue the qB#« 

tient) which may be done by either of the feJlowfilg 

general rules, vix. 

> 

K UL E 1. ' 

The firft figure in the quotient is always to fttnd in t|e 
(ameplacewith that figure of the di^iden<s,whichanlweyi> 
or ftands oyer the place of units in the diviior. Or; 

The quotient maft ahways hare fo many decimal 
places, as the dividend has more than the diviibr. 

Notty \ft. If the divifbr and dividend have both the 
iame number of decimal parts, (as in the iecond ex- 
ample^ the quotient will fc« all a whole number. 

ai. If the dividend hath notib many places of de- 
cimals as are in the diviibr, ("as in example the jd.^ fb 
many cyphers muft be annex'd to the dividend, as will 
make them equal » and the quotient will then, as be- 
fore, be all a whole number. 

liL But if, when dhflfion is done, the quotient hai 
not fa many toircs as it (bbuld have places of decimal 
parts, ^as in the laft example^ fb many cyphers* tnuft 
ne pirefix'dy as there are places w«pciog, 

H ^ JB XA 3f. 
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JEXAMPLBS. 
ift. Divide lo^^^^'^f by 4,5*65^ 

14163 
4S69 



Herei according to the firft rulc^ 4, ^he 0011*5 place 
of the diviibr, ftandiog under units, or the fird place 
of whole numbers in the dividend i 1, or firfl figure 
plac'd in the quotient, muft alio be made the firft place, 
of whole numbers, by placing the point of feparation 
immediately after it. 

Or, according to the (ccond rule, there being five 
places of decimals in the dividend, and but three in the 
diviibr^ two places muft be feparated off in the quo- 
tient> to make up the nunnber. 

Ex. id. Divide ^s^h^^S ^7 ^3^i- 
d,3ii)85r643,8i;(i3jr49 

22433 



34708 

31031 



Here 6, the place of units in the divifbr, ftandu^ 
nnder 8, the fitth place of the whole numbers in the 

diyideody 
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dividend, i» the firft figure of the quoticDt, muft alfb 
fiand in the &me place, which makes all the quotient 
whole numbers. 

And fb it muft alio be by the fecond rule, becaufe 
the dividend has no m'ore places of decimals than the 
divifor* 

£x. 3. Divide 7}8i,|'4 by 6^^ ft, 

^,45/ a)7i^i,/'4oo'i 147 

Here there not being fb many places of decimals in 
the dividend as in the divifbr, two cyphers are added 
to make them even ; and being fo, the quotient is all 
a whole number as before. 

Ex.^. Divide ,08/16438 by 423. 
4i3)>o8f i6438(,oooioi33 



1413 



•1448 



'79 



In this example, the quotient confiftii^ bat ef five 
figures, whereas there (hould, by the rules, be eight places 
of decimal parts, three cyphers are prefixed to make up 
the nttmber, as was dircdcd in N«^# the third 



7^9 
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rhiM U itlf6 A 't^ffj 9f cMtraiBng ih$ work dfd Urgg 
£vi(ion, fomnfh/^t like that cMtperulhtts method before 
tattght, tf mUltif lying ntmbors if many places ef deci- 
mals, and hrtnging out only fo many in the froduB as are 
neceffary for the anfwer required. 

RULE. 

Having confidcr'cl, by the firft rule given for valuing 
tbe ottotient, in what piacc tlic firft figure thereof ought 
to ftand, and accordingly determined how many figures 
it is ncccflary it (hould confift of, you may from thence 
judge whether any, or how oiany of the right hand 
figures of your divifbr may be negle£ied ; fo that re- 
ferving only fb many figures of the dividend as are ne- 
ceflary for once anfwering the divifbr, cut off the reft 
to the right hand as ufelcfs,- and having fct the proper 
figure in the firft place of the Quotient, work with it 
as ufuali then omitting the right hand figure of your 
divifor, feek how often the other figures of your divifor 
are contained in the remainder j which figure being en- 
ter'd in the quotient, and work'd with as ufual in di-> 
vifion, (with regard, however, to the carriage that 
would have been brought from the omitted figures, as 
before dire£l:cd in multiplication) thus continuing to 
negled the right hand fignrc of your divifor every time 
youfceka new quotient figure, you will ftill be able to 
divide the remainder left after the lad (ubtradion by the 
divifor fb IcfTened, till you have brought out the detcr- 
inin'd number of figures in. the Quotient. 

The following example, which is fet down both at 
length, and the contracted way» will make all clear' 



MXAM^ 



[»7i 1 



ZXAMfLU. 



5,46}7j'i8)95'43i7 



6917^0 I'd 

%6ifyj 004 
24x462 596 



19114 

17318 



"73> 



34 



f6^6ii7f(xj,ff;iii 



3086 
7640 



r44^3 

87640 ; 



63668 



5371-18 



29 0307047 
17 7100124 



31068235' 
I 03912^84 

J281 



34«37fI*8)9f43»7!^<^4<^3»7f(»7>j'/*8 
69275*0 



• •• • 



26ij«77 
>4^4^3 

J^<i4 
'73'9 

• »795' 
»73> 

3£ 

18 



4d^ 



f 172 J 

And thas are all the figures on the right band of the 
perpendicular line In the example work'd at length, 
ia?'d by working after this contraAed manner. 

As multiplying by 10, 100, 1000, c^f. is only re- 
moving the &parating point of the multiplicand, fo 
many places towards the ri^ht hand as there are cyphers 
in the multiplier j fb, to divide by 10, 100, leoo, f^c. 
is only removing the mark of feparation, after the iame 
manner, towards the Teft hand. 



Thns83j'54,|'37 
divided by 



Thcfe examples being, I hope, fufficient to make 
divifion plain, we will now proceed to KiJu^^m tf 
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CHAP. 11. 
Of Reduction of Decimals. 

TH E R E are tw# forts of 'RtiuBwn ef DidmMl 
FraOms^ ifi, Changmg a vulgar fradion to 
ft decimal, a. Valuing a decimal by the known parts 
of an integer. 

ift. To reduce or change a vulgar fradion to a de* 
cimal. 

RULE. 

Place cyphers at pleaiure after the mMHrst^, ' aoi 
divide by the Jknonu^or.^ 

BXjlUFLMS. 

Reduce ^ to a decimal. 4)i,oo(,if /vl^. 

What decimal parts are equal to ^^ 
8)3,ooo(,37j')5w»^ 

And Co any part of coin, weieht» meafiire, or time, c$*r. 
may be bsought into a decimaT, by firft reducing it into 
a vulgar fra^ion, (which is done by placing the known 
parts oF the integer as a denominator under the parts 
given) then annexing cyphers to the numerator, and 
dividing by the dinrnnwatoTf as before direded. 



I.XA M- 
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£ XA MP LBS. 
What deeiinal parts of a pound are equal to i6s.f 

What's the decimal of 9 ox,, the inter a lb. Troy? 
i.e. y1 i^)9*oo(j7sfacit. 

Note, If the given parts are of feveral denominations, 
thej may be reduced either by Co many didind: operations 
as there are diferent parts» or by. itrflf reducing them 
into their lowed denomination, and then one divifion 
wittibfvo. See both ways in the 

EXAMPLES. 

Reduce 14 j. 9 ^. -^ into decimal parts of a pound 
Sterling: By the firft way there will be thefe three 
vulgar fractions to be chang'd, i^> ^4.^^ and.^^i, 
ao)i4,oo(,7o a4o).9oooo(,o37/ ,70 

9^0)3 »oooo(oo3 ^ * ^^ >^^3 ' 

laoo I too fkdt tj/^6 

240 * 00 • 

Tbi 9ther w»j, 14 9 i bmg ninu^i tofmrthmgt^ 

\x 

— t 

yiSn^ divUed T .»-— • , 

4x z'^ ^m- > 9<k>)7 »i w»ooq(»74o6 If froJme'd 4U 
mUuuoTt J , ■ ■ " ■'■ " ' C^ffirt, 

3900 



6000 
i4» 



What 
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What decimal parts of aCtre equal to 3^/. iSlb.? 

tythefirfi tmy: - 

i and tH 4)3 »oo(,7 f 1 1 a) 1 8,oooo(, 1 607 

,1607 



,9107 facit. 



680 



•^See 



1^ 

^ tht fH9nd wiy I 

ipt, lb. 
I 18 iii)ioa,oooo(,pio7 

18 ■■■■ 



* 110 



lot 



800 



\6 



There is alio another way of reducing parts of difife- 
rent denominations into d<«imaU of the higheft inte^ 
gBTi thus, 

RULIE,. 

Bring the loweft parts into decimals of the next fu- 
perior dcnomioation» and. on the right hand of the 
decimal found, place the parts given of that iaid next 
iiiperior denomination) io proceeding, till you bring 
out the decimal parts of the higheft integer rcquir'd, 
by ftill dividing the produ^ by the next iiiperior d9* 
mmmatfir', for examples, take thoft before given, vm. 



lUduce 
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Reduce 14/* 9^- i into decimal parts of a pound ^ 
Sterling. 



11 



20 



P*?;* 



i4,8iij: 



,7406 

Here the } farthings being divided by 4, gives 75%. to 
which the 9/ being prefixed, it becomes 9,7 fj which 
divided again by 11, quotes ,8115-; before which the 
14^. being alfo placed, it makes 14,8115-; which being 
laftly divided by ao, the quotient ,7406, is the anfwcr. 

What decimal parts of a C. ar^ equal to 3 jrs, 18 lb.? 

18, 



•'i: 



^^TTH 



3,6418 



Kbff, Inftead of dividing by <8, which would be 
troublefome; 'tis better to divide by 7 and 4, as in the 
example, 4 times 7 being a8. 

Thus you fee how eaiily the decimals, anfwering to any 
given parts oFcotn, weight, meafure, fj^c, are found} and 
after the fame manner are the following tables formed. 

But fiiillings, pence, and farthings, may more readily 
be reduc'd thus : 

RULE. 

For the (hillings, (if their number be even) fct down 
their half in the firft place of decimals, and let the fccond 
and third places be fill'd up with the farthings contained 
in the remaining pence and farthings, always remcm- 
briog to add ooe^ when the number is or exceeds if > 

buc 



bat if the number of (hillings be odd, the iepond place 
of decimals mud alfo be increaied by f. 

Thus the decimal of Ss. j^J, f, will be ,4.12, 4 in 
the firft place of decimals landing for 8i. and 21 far-v 
things being fj. 

Again, 9 s. 6 d.^ will be ,427. 

1 being added to 26, the number of farthings in 
6 d. J, becaufe exceeding 25'. 

But, laftly, fis,^6d. J will be thus, exprcis'd by de- 
cimals, t/ifc. >477. , • 

f being added to the fecond place, becaufe the number 
of (hillings is odd, the decimal of 1 (hilling being ,of. 

The fecond fort of redu^ion, is to value a decimal 
by the known parts of its int^er s wjiich is thus done : 

R U L E. 

Multiply the decimal given by the known parts of the 
next inferior denomination, and ordering the produ^ as 
dire^ed in multiplication, flill multiply the remaining 
decimals by the known parts of the next inferior deno- 
minations thus proceeding till you have brought it into 
the leafl known parts of tl)e integer, the figures ilanding 
on the left of the feparating points, will be the partsi 
required. 

E XA M P L E S. 

Ex, I . What's the yalue of , 7 69 1 , the integer a pound 
Stertiog? (ue,) What (biiiings> pence, and farthings, 
are equal to ,7591 parts of a pound Sterling? ' 

,7691 parts of a found 
multiply d by .20 the Jhillings in i /. 

. Jroduce flnllings \ i /, j8 2« and parts of a Jhitl, 
iffhith multiply d by ii the pence in i /hill, 

make pence 4>f 840 and parts of a penny, 

vhich again multiply d By , ^ the farthings in \ d, 

ghie fkrtfmgs "' 1,5364 andpart of afdrth. 

So 



C 178 ] 

So that the. value of ,7691 decimal parts of a pouad 
Sterting, is i^/. 4/f. 

Bk. 1. What ^nncf s» peooy-wetghts, and grains, arc 
cqaal-to ,84361 decimal parts of a pound Ti^eff 

,8436a p4r// of^ found Trt)7, 
' mdti^dbf 11 thi otmces in om pounds 

give mmets 10,1 1344 smd fsris ^ i ounce, 
muhififd by 20 the fetmy-toeights in i ox,. 

give fem^-weights 2^.6880 and parts of i fomiy-wt. 
multiped by 14 the grains in i fenpy-wt. 

■MilBMMrii«^iM . 

1875'IQ 

93760 

Give grains ix^i^ixopmtsef i ^mi. 
DW Anfiirer thertfore is to ok,, t dmts. 1 1 ^r/. 

Bat tlie decimal parts of a pound Sterling may be 
thus valued at £ght : 

RUL M. 

the figure ftaading in the iirft place of dccknals 
doubled, gives (hillings ; i>ot if the figure in ,the ad 
place is or exceeds f , one more muft he added to 
their nupber .- thp fe^ood figure, (if under f) or its 
excels, (ff above ^) jomM with the third, arp fo manj 
farching5j only Tememl>er to abate i, iT their number 
anaounts to ly i or 1, if near yo. 

The reafon of this a'batement is, th^t as ipQO h the 
denominator of every decimal confining of 3 places, fo 
confequently by reckoning the figure (bp.di<lS ip ^^^ 
Aid third place^ a^ £0 many (arthings, we thereby al- 
low 1 00b farthings to the pound) whereas indeed there 
are but fi^i The overplus therefore being 4P.in 1000, 

19 
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]5 ccrtaialy 4 ki a too, or i in xj^^ 6f^* accocdiilg to 

ti>c <iire^ioB above, 

Stc. I. What's the value of ^j;/ parts of a pound 
Stcrlingi 

jfnfinr, j s, 64* 

The 3 doubled is 6 ihilliogs j to which i /. being 
added for the j*, in the fecond place, makes it -f s. and 
X remaining, joined wich the f in the jd pUce» being 
accduhted xf farthings, from which i being dedudled, 
there remain 14 farthii^, or 6 pence. 

l£.x. a. What's ^bevaiue of ^6 parts of<a pound ? 

Jj/^mr^ 16 s. lid. 

The 8 doubly, making 16 s. ^d a abated from the 
46 farthings, leaver 44 £urthings. Or 1 i ^. 

Thus are ihcwn the ways both of. finding, the deci- 
mals anfwcrable to any given pirts bf c-om, weighti 
meafure, O'c. or the value of any given decimal in th& 
known parts' of its integer. 

I have likewife annexed J* ab l e s ready calculated 
by the foregoing r^les, a^wcriog^^ |he fame ends. 



The 



^2 



/ 



[i8o] 

The u£e of which is very plain ; one column in each 
table^containing the number of (billings, ounces,drachms, 
pints, bufliels, days, hours, or any thing elfe you may 
want) and againft the (aid number, in the other co- 
lumn, the decimal parts anfwering : Thus againft 3 pence 
in the firil table, is found ,01 if, and againft 40 djiys in 
the fourth table, 10^1-89. 

' But if the number you want is not to be found in 
the (aid tables, (many^ compound numbers hav^ing been 
omitted, to reduce them into fo narrow a compa&) 
you muft add the parts of fuch two or three numbers 
together, as will compofe it, and the total will be the 
decimal fought. Thus, if the decimal of 1 7 penny- 
weights, the integer a pound 'D-^y, were to be fought 
in the ad table, ,04166, the decimal of 10 penny- 
weights, and ,029166, the decimal of 7 penny- weights, 
being added together, the total ,07083 a, will be found 
the anlwer^ or, if in table <the fourth, you woUld find 
the decimal of 35'i»days, 

4^,8119181 the f^ool 

, 1 3 6986 I Decimals ■< /o. V Days. 
,ooy4793 ^ * t *3 

rtf^«/ ,964318 anfwering ifxdays* 
And fo of any other. 
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,OOOOiJ 
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CHAR III. 
Of the Rule e?/* Three, 

THIS R«/e 0/Pro^portion having been already 
fufficientlv explained, both as to its nature anii 
operation in Vulgar Arithmetic, 'tis needlefs to repe^c 
here what has been there faid. Ody therefore obicr^rc*, 
that indead of preparing your numbers, by reducing 
them into their lowell denomination, ^ou muil now 
bring their fractional parts into decimals. See the 
examplest 

E XA M F L E S» 

Ex. !• If the price of 36 yards and f of drugget is 
^L 16/. 34/. what will ^i yards ^ come to? 

The fractional parts of the numbers being reduced 
to decimals, and the queftion ftatcd as uiuai» the wori; 
will ftand as follows : 



If 



X i8* 3 

VCArds. L Yards. 

761/0 
————— T l^f quotient valmd 

. 1 6^f I inmn^, iv/iibei 4 1« 1 2 €• 

lOj-J 

1/81 

.*ii««awMa* 

1962 



107J- 

s "I/ 

I 

Be. 1. what will the -pajr of 1*40 men amottat to, 

jf I i>i7f MO 

5-40 

flOOO 



Affwir^ 688,foo ^ 688/. 101. 

Fof mOTe cxampleSi takethefe gwttk'iviVHliMr Anth^ 
mttic. 



ae 



I 



I 
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f2w IndireS Rule of Three, 

'pHE Indire^l RulboFThbee isalfo the fame here 
as in Vkl^Mr Arkhmetic^ di£feriog only in the pre- 
paration o\ the numbers. 



What niuft the pennj-loaf weigh, when wheat is 
10/. the buflie), if, when at 6 s. 8^. per bulhel, the 
pennj loaf weighs y ax. }? 

— — - tfjt. 4Wts, grs, 

i6666j; j§nfi». 3 ^»5 7 
i6666f 

3,66663 



I i T4k$ 



1184] 
^akisaifo one Example in the Double Rule. 

If %h<r carriage of J a C vt, 40 miles comes to 
^ d. what wLl be the charge of carrying 16 C, ^ 
100 miles? 



Firfl, If ,5-— ,02/- 



Mlles 
"Then, Jf 40— 



,j-),4o6ij( 



100 



100 



4o]8i,i|-oo( 

frcif i,OjI2/ 

or 
iL OS. 7 d If 
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CHAP. iv:. 
O^PrtActice. 

3 M£ qaeftionr in tbil ru> mif alio be adraA* 
: tagebuUy work'J hj decimals $ ast 



\fl* When the given price Is jull two fcillhigs, \\% 
only feparating tile -fight ^^'flgare for a decimal, th« 
reft are pounds :.Sd in tke 



EXAMPLE, 

ftp) \ p# at a i. ^fr lb. r^ww tff< or 

« 

ij. When the price is any Mltqupt part of i;. it h^ 
only feparating the right hand figure, as before; aod 
then dividing the number by fuch part* 

* 

cz,, d: 
a^-Sij at 8 fer oz: 

%d,^ %6,i frcU, or 36 X ' 

^d. When the given price can be divided info all- 
ijHot parts of two (hillings, feparate as before, and taJLC 
lucb parts. 



I J 



. £ XA M- 
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lb. J. 

563,8 at 9 ferlh. 

d\ 

6i i40,9f 
3 4 70*475' 

JAcit 11 19415 ^ 11 1 /. 8/. 6^. 

. 4/^. When the price is any number of IhtUfngs wfa'at* 
fuev^r, 'tis only multiplying by their half, (which ia the 
decimal of them) and the proidudt is the anfwer. 

£ XA M 2 L E S. 

lb. i. oz. s, 

7196 at 11 fer\b» 8164 at if feroK, 



fach 4377i9 or 4377./. 11/. 41310 

57848 

/. 6198,00^^. 

ftb. The required price of any quantity may be (bund> 
by multiplying the &id quantity by the decimal of the 
price given. 

E XA U ? L E. 

lb. L $. d. 
8397 at s i3.^^rrlb. 

^<^75• 



41985- 

^8779 
5038a 

41985 



fM$ 47651,975 w/(^6fil. i^$, CJU 

6tb. If 



tlh. If ih;T* are fraftional pirti in tbe gircn <pnjf 
tit)', they inuft b« reduced to decimals, m well U ibe- 
friaiooil pins of the price ; u in the tbllowing 



EXAMPLES. 

C. qrs. lb. /. t. *■ 
7jtfS } 14 at 1 la ^ 

7j68,87f- 
'.6ay 

3684437 f 

44iijaj-o 
73'i887i 

ff iiS-7+4*>87f 

■ er 
iip7+/. 8^. /rf.i 

The quedioni proporvJ Jo ViJiMr jbilhmitie, witt' 
here iKb Icrre'fbr more exiirplci. 



{« 


ijfrrlb. 




3«8.r 




■'! 




.;?t;' 






/«i. 


■!9,f'f 



a]5i;. loj. tf^. 
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C H A P. V. 
Of Interest ^7^ Rebate. 

THESE ru!« having been already (ufficicntly ex- 
plain'd in Valvar Arithmetic, it only now re- 
mains to (hew how much more advantageouily they 
may be work'd by decimals. And, /rj?, 



Simple Int e rest, 

iy2.npH£ annual intercft of any fum of money ii 
found by only multiplying the given principal 
by the intereft of one pound for a year> which. 



C47 C.04 

*^ ^ ^WerC*^/. Js<,o|' 
i6) i.o6 



fouad hy dividing the rate of Intereft by too. 



£ XAM^ 



i • • ■ 

JE XA M P L E S. 

» k . t . « 1 

ijl. What's a y«U"*i intcrefl of fi6 at f per Cent, f 

y^irif 26,80 or %6l, 16 s, 

r - 

iJ, What will the intereft of 2367 /• come to ia a 
year, at 6/. ferCent* ftrArm.f ,06 

yiririif ■ 141,01 or i^i /. oj» ^^L- 

i 

isL Thus a year's intcrtft of any fum being found, 
'tis only multiplying thatl ^m by 2, 3, 4, <5p^. and 
the produd is the interefl of the iaid fum, for x, ^, 4».. 
i>f npK»e years/ . • • 

£ XA M ? L. E. 

What*s th^ifltfreft pf 6x% for 3 years-,* af 4 f rr Ctntlfr 

,04 i ■■ ' • - ••• '^ 



24,9 x'jatthfift.pir I ^Mf,* 



74/.j^i. 2i/^3j • 

li. Agai»/'^IP'rlicW?ittcii^diM be months, 'crsoniy 
dividing the year's atpount by fuch parts as the.givcn>« 
months arc of a yeari •*' - - '^ •- 



f 



J . " 'I V ,• t; . • ■• . « • ; • ; f / •. ^ ,. .; 
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EXAMfLES. 

Ex.\Jt* Wlu(istheiflcerdlofj'39i!i 6» four months 
at §L fnCmt.fwjMwmmi 

I. 



cr yfafU 



Ex. id. What will the intercft oH jx^L tot. 6d» 
come to 10 a year and f mooths, n 6 fer Cen$. ftr 
Annum f 

Kfitif If there are any odd (hilltngs, pence, and &r- 
things, is the pr inctpal fism, they muft be tf^i^^^ 
dccimab j aa in this example* 

,o6 - 



Months 43>77ifo tnt^rtfifor s^jenr. 
4 \ i4»5'9of o Imirefifir 4. months. 
I % ^,6^fiif Intirofifor i^mtnth. 

': ti • ' \^ " . ' • ' ' 
' 61/. ox. a<£ J. 

4^ ^. But if it be required to find the interefl of a ium 
of mopey for any number of days, you muft either 
multiply the year's amount by the number of days pro- 
pofed, and diviJe the produa by j^f, or (which will 
£e 6aikeoii&et (horter) di\(idt^the year's amount by 3^/, 
" ' ^ " and 
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axMl multiplj the quotient by tKe number of days pro- 
poled. 

B XA MTLB. 

What intereft will fS^ /• amount to in ii6 days, at 

L 
io6 



33,7^ 3<^X)53»78ooo(,o9i/4 
ii6 " 



10168 



•930 



6jf6 1000 

3378 



j6|-)4i5'6,i8(ii^6i 



Uf"^ 



190 



606 . »o9ij'4 
116 



1411 



Tf^H 



^ 



1118 185-08 



• 380 



•'/ 



1 1,66004. 



But for the more rctdy <:»ft«if5 «p the intercff' of ^' 
money for days, it will te uoceflky to have the iacereil : 
of I /. for I day, at all rates nady .calcubted> as^a table ^^^ 
or ftandard. Thus^: ^ 



I 



X 
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5ie tut ZK^sr of 1 1, for i Day. 



At 



t 
4 



S^ IperCentyis 

7 
8 



9 



^,0000x759716 
,oooo5'47 945-1 
,00008119178 
,0001095*8904 

1,00013698630 
,00(^643835-6 
,00019178081 
,00011917808 
,oooi465'75'34 
,00017397160 



The intcrcft of 1 /. for one day, is thus found ,• the 

fivcn rate or intcrcft of 100 /. for a year, being divided 
y 100, quotes the intereft of i /. for a yearj which 
again divided bv 365-, gives the reouired intcreft of 1 /. 
for 1 day; which, when multiply'd into both the 
number of days, and the principal fum, produces the 
imereft for the time required. 

B XA M ? L £. 

What's the intcrcft of 5-60/. for, 60 day^ at fl. per 
Ctnt,fer Ammmt 

,0001369863 

5-60 Frincifal, 

81I9I780 

^849315: 



767113180 

60 Days. 



Tdc'u 4,6017396800 fr4/, tis. o/f. 



The 



r 






->i«M •• ■' 



**ie"*-.t *••■<»■ «. 






/"^ 









'/^/rtmt Pa^e $p3. 




%m{3ix 



^J}ieTi/tfw mfTliim^r ^S^dus /rent afij^ i^y m 
{mv 7/lmU/h £17 m^r ^aam- day in any otner manl^. 



e^K 



'Oft: 



l?lan 



dpn/. 



TTUiy. 



Sunt', 



S^:3i 



//lam 



tlpri/Si. 



/?ia^.3o 



Jiuu3i 



/7lar;Sp 



t^/S^ 



ffkt^.St 



Jit/it. ^f 



Sil/V'St 



JiUy.Qo 



//fay.^j 



Suni^^i 



"^A 



Otsa.'Si 



Ysr 



//la^i» 



fufteizo 



Jtt/t/m 



^^'S^ 



^{^g 



tlM/.Al 



Jcp:n3 



Oct.ni 



WuneiSf 



.5^ 



JiU^jei 



Jtj/f/jSo 



aiM:AS3 



S 



Jr/KSS^ 



M:iS3 



/kftriSS 



U4i^:tSi 



Jep:m 



Oct: t83 



//vt'.ie^ 



^^:i83 



Ou^ 



7/2 



J^:2/2 



00:24^ 



/lev: It 4 



0^:240 



€ce: 242 



7lcv:245 



0ec:244 



Q>ec:2i/i 
San:24S 



Jkiuzt^ 



S^:24S 



\ Oct: 2/J 



/liyimj3 



t/>cc:2JJ 



/Iin/:304 



^ec:S03 



J^'^oS 



Se/^:3&€ 



^6: 2/S 



f/ia^2p 



//iar:Jc4 



S>ec:334 



Sdn:334 



^^:S3J 



Ofini^^tUf 



//lar:334 



^Jan:j6if 



^ir:3€s 



d/miaas 



//iayJ34 



//iarJ& 



Ofir^^ 'ma^^^ Hmc^Ss 






{July, 



^Aag: 



ifc 



Oct: 



nov: 



3>rc: 



^tlu(^:3f 



Jeff: ^2 



^p:3i 



0ct:3e 



/lm'j3t 



9h::3o 



San:3i 



0a:6> 



/lcv:6t 



'^ec^Tt 



^9aft:6f 



d^:Si 



Oct:^2 



Thv;^! 



9^:^i 



San:j2 



/lov:i23 



9^:i22 



San:n2 



£^': 



^/'.yi 



//hirjfo 



t23 



//lari2o 



\5>ec:i33 



Jan:tS3 



^;iS3 



(^ 



i2i 



//lar:iSJ 



^< 



^tXui:*^4 



5&r:tS4 



//iiurfgt 



\^^:2i3 



//iar:V2 



{//vt/ 



^!lfirU< 



tSi 



m^ 



JS/ 



tSi 



I 






dftnlin 



May. 



Af/ 



JuAe.t82 



//lay 202 



Jtt/fT.in 



Suiy. 



2/2 



}6^?nl.2/4 



ma^3o4 



^wi^3o4 



*Tu/ie^d3S 



K^ttlySS^ ^//^:36S 



///Of. 2^ J 



//Iny.i^l \7ttfit 243 



Jtl/^242 



^ane 2p 



Jufy2/3 



%7(«/^3d3 



(ht^:2J3 



^^^^ 



Jtp:2j4 



aup:304 



JI^:0O4 



Orl:3o4 



Su/iA 



y334 



ana: 334 






Jef>:333 



0ct:334 



/Uv:33j 



'/f36^\ Oct: 31^5 



/l^r3& 



3>a::3SS 



»*?AfUrJcnp^ 



\£uAkamJai^ 
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The year being divided into 1 1 unequal montbs, the 
following verfes may fave as a memormidum of the 
number of days in each> t;i«* 

Thirty days hsth Septenfiber, 
April, June, Mnd November^ 
February hath twenty-eight tilone^ 
And all the reft have thirty-ime. 

But without any farther trouble, :the oppbfite table 
(hews, hv infpeftbn only> \the nuaiberof days- from 
any day m any month, to the fame day in any othier 
month. As fuppofe the nunnrber of days, betwixt the 
4th of Fehuary and the 4th- of September, were requirVl $ 
looking in the column under JebrtMry for September^ 
againft that month will fhnd aiir, the number of days 
betwixt the faid times : So again, from the 8th of ywie 
to the 8th ofOBoberr appjrafs by the table to be lix 
days, that being the number^againltiMpM', in the co- 
lumn under fune. 

Note, If the given days-are diflerent, 'tis only adding, 
or fiibtrad^ing their inequality^ to, or from the tabular 
number. Thus had the fh'ft example been from the 
4th of February to the 8th of September, it had been 
4 davs more tiian iii, visu i\6\ or had the time, in 
the laft example, been fromthc^h of Jttne to the 
4th ofOSober, it had been 4 ^^s leis than 11 a, visi. 
118. - ' 

Note alio, If the time exceeds a^Tcar, ^6^ days muil 
be added. Thus from the 4Xh ot Rbruary 1734, to 
the 4th of September if if, will be found to be j; 7 
daySf the fiim of iia> and j6f. See the Table. 
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Compound Interest. 

ijf.npo find the amomic of any (am, at mj rate of 
' ^ compound lateicft, for anj nombcr of jears. 

KUL E. 

Mnlttplf the amoimt of i /. for a jear, (whidi at 
6 ffrCem. is i,o6, at jr f«r Cnu. i,of, &e.) fo often 
into tc^f» as are the number of jpears pr^^fed, wait- 
ing one $ and the kft pfodua multtplj'd by the prin- 
cipal, will give the amount required. 

EXAMPLE. 

What's the amount of fool, forbom foot years, at 
4!. ferCm.firAmmmf 




1,04 

fOO 

factt 5'84,9X9a8ooo 

And thus is the firft intcrcft-tablc (which fhcws the 
amount of li. for any number of years, dnder 33, at 
the rates of f and 6 per Cent, per dnn.) form'd. 
-The ul'c of which is plain and cafyi for multiplying 
the figures (landing againft the number of years re- 
quired, and under ihe given rate, by the propofed prin- 
cif d, the produd^ is the amount deiired. 
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Thtts» if the amount of 4^ /• in 10 years, at f I. per 
CiBt. per Annum, Were rcqoired, 1,6^319, the tabular 
number, multiply'd by 40/. the prracipal fuin, gives 
10^, 13 1^0, or 106 /. 2 f^ 7 / ft the jin/wer. And ib 
any other. 

uL To find the amount of any annuity, or yearly 
penfion, forborn any number of years whatiocvcr, at 
any rate of compound intercfl. 

R trx £• 

Multiply the firft yearly payment by the amount of i /. 
for I year, and to the produo; add the iecond yearly pay- 
ment, the fum is the amount in i years j which, mul- 
tiply'd again by the fiid amount, the proda^, with the 
addition of the third yearly payment^ is the amount for 
3 years, d^c. 

EXAM? LE, 

What will a pen£oQ of 30 /. per Annum amount to«' 
being forborn 4 years, ax f I, per dnf. per Annum t 

Toft yfnrfy payment 3 o 
muhipifdSf I, Of 






Secmd yen^fypi^ymentitddid 30 * 

ghis 6 1 ,fo tbt nmtunt m tyenru 

Jhtdjem'y t^imm^ 30 

Fourth yenry pnym, 3 o 
1 . . . »*9'3037Jo t^mount in ^ years: 



Ao() afrer this maimer is the iecond iotereft.table 
(tvhicb il)ews the amount of i /. annuity' for aQy 
Dumber of years under 93, at the rates of f and SI. 
per Cent, per Ann. compound Intered) compos'd. 

But this fecond table may more eafily be forin'd from 
the fird, thus : the firft line of this fecond uble, or 
firft year's amount being known, add to it the firft line 
of the firft table, the fum is the amount of a years, or 
the fecond line of this table $ to which' again adding 
the fecond line of the.firft table, you have the third of 
this, or the amount for three years, ^c. 

E XA MTLB, at 6L ferCmi. 

I. 
I ^ ■ "Firfi year of tht fte^ti tubli. 

1,0^ f/r/g ofthefirft tikkh' . 

2^o5 ' Second year <^the fecond table. 

1,1136 ■ Stcokd yedr '^ihtfirfi. 

^ * 

3,1836 ■ > ' third year of the fecond^ 

1,19101 ■ ' Third year ifthe firft. 

4,37461 — — Toftrthyear of the fecond^ &c: 

The u(e of this fecond table is in the fame manner 
as the firftj as fuppole the foregping aueftloq foe. an 

example.. . - 

E XAM V L Z. 

4,Jioii V^' 'amount of x\. f^tdp^^ 
trndtiplfd by a o * T*> y early, fum^ 

'■ III* *?iifi"inTi 

gwes, 11^9^0160 as before. 
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Rbb'ati, 
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Rebate, ^rDiscoMpr. 

REBATE, according to fimpic intereft, having been 
fufficicntlf cxplainciTin t^ulgar Arithmetic, 1 fhall 
only here fct down one cxartiplc work'd decimally the 
common way. And to com'plctc the icftion, add 
Mr. Hatton's new rr.ethod of fiading the prcfcnt worth 
and difcompt of riioney, as delivered in his Sjfftem tf 
Arithmetic, pag. i88. 

What difcopapt .moft W allowed on a bill of 5*00 /. 
paid 10 days before k.is due, rebate at f/. fer Cent. 
f$r Annumf Ahd what prefenc money mttft be paid! 



Thf C9mm9n wtiy. 



• # 



2>4Wj 

Jfxif 



t. 



f 10 

365)1000(17597 

1700 

3f/o 

165*0 

• ' ' ' 



Then 
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Then for the difiroinpt : 

If 100,17397 ^,17397— -foo 

foo 



i.oo,*7397)i 36,985-00(113661 ilifccmft, 

36711030 



66188390 



&l 140080 



ikte 



*o7f6^2o 



• ^W9 J 

Or for the prefiot worth: 

Jf roo,i7397— 100— j-oo 

5x>o.'. 



^^ 



ioo,»7|97)5«ooojOoo(498,6338 fr^/bl w#r/fc 
" '98904110 , 

. 86 5'7r470 
635-61940 
33985-5-80 



39033890 
89^16990 



9197814 

Mr. HATTON's New Method. 

I . Tor th$ frefmt worth, multiply the days in a year, 
the principal giyen» and 100 into each other, for a di- 
vidend; and add the produft of 36f by 100, to that of 
the days multiply'd into the rate given for the diviibr j 
fo the quotient arifing is the anfwer. 
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Thai itt the foregoing example, i6fXfooXioo 
=1815-0000 for the dividend, and 35fXioo-+-io 
Xj=z366oo for the diviibr. 

See the. work* 
366|oo)i825'oo|ooC49S,5338 frefen$ m>hk 

3610 




1240 
1410 



%. Wcr iht d^$Mpt, multiply the rate priae^ aiid' 
days given together for a dividend} akid pioceediag u^ 
bdbre direded for a divifbr, the quotient will be the 
anfwer. Jt 

Thus keeping dill the iamc example, yxyooxio. 
= foooo for t^e dividend, Und ^6fXiQO'^ioXf 
VS16&00 (6t a divifor, as before. 

See the work. 

' f 
1J40 




1240 
•44» 

T4 



The 
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The truth of both thcfe mcthoi? appears, not eol^r 
1>7 rhcir agreement, but alfo by the addition of the 
prefoit worth, ancf'difcorapt, found > which^i as near 
as can be, makes the principal. 

Thus 498,^3^8 fhe preftnt wtrth, 
wjfh 1,3-661 tht difi&mftf 

m^kes 499>9999rr/oo /. the gUjtn princifal. 



Rebate at Compound Interest. 

ifi. 'po find the preftnt worth of any fum to be p»aid 
at any number of '"jears to come, rebate being 
made at any rate of compound intereft* 

R U L. r. 

Divide the pnaclpal contiQualiy fb many times by 
theamwmof I /. for i year, as' are the number of fears 

proposed, attd the laib quotient ts the anfwer« -^ 

y,.i «... ...^.••••y^ • ^ 

EXAMP LE. 

. What is tb^ prefedt worth of i /. to be paid at the 
end of '6 years, rebate at 61. fer Cent. f^jUu^. com- 
pound intereft ? 

rhefrindprii, . T . r\9^\%9^'^ 1« 

,94;396 I dim- I ,889997 It^rfm l» 
,889997 lif^i^ I ^839619 Iw^r/iSr I J 
,839619 I i^ V97920P4 !«/ the 14 

,792094 \ghfu i ,747»j'8 1 M^ e/" H 
,74715-8 J. f. ,704960 J J o 

And thus is the third tabi«. made, which ihews the 

prefent worth of i /• due at any number of )^ars to 

come, under 33, reharr at .5* and 6L fer Cent, per 

Annum, compound iofereft; the ufe of which is as 

the 
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the other tables, bi^ly by multiplyHig the prefent worth 
of I /. by the given prmcipal, and che produ^ is the 
prefent worik required.' 

* Thus, fuppofe in the example above, the principal 
had been 200/. the prefcnt worth of i /. viz. ,704960 
multiply'dby 200, gives 140,991000, the prefcnt worth 
of aooi. and £6 any other. 

id. To find the prefent worth of any annuity, or 
yearly penfion, to continue any number of years -, re- 
bate being made at any rate, fir Cent, fer AnKum, 
compound intereft* 

* 

RULE. 
% 
' Tind by the foregoing rule the prefent worth of the 
propos'd annuity, for i, i, |, or ib m.any years as are 
demanded; and the fum of thofe relpe^ive prefenc 
worths will be the value of the annuity ; that is, the 
6rft and fecbnd of thbfe values, added together, will be 
the prefent worth for two years i and the SxCty fecond^ 
and third, added for three years, (^c. 

EX A M P L E. 

What's the pre&nt worth of an annuity of yo /• to 
continue four years, rebate at y /. fer Cent, fer Annum f 




The mfd if •which is 17 7,197 fo tht prefent 

(worth reqHtr'iL 

And after this manner is made table the fourth, 
which (hews the prefent worth of 1 A annuity, to 
concinae any number of years under 33, rebate at y 

and 
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find 6 /. per Cent* fir Ann. compound intereft* Which 
table, as the others, will give the prefeot; worth of aar 
fum whatfbever, bv only multiphring the value of i /. 
by the fum propokd. Thus, fuppo^ the foregoing 

example* 

3 yS^S9S f^^ frefent worth tfi 1. iin^pr 4 yMr/. 
multiflfiif fo the nmtuitjf frifcfed, 

gives ijj,t97fo4s Sefifi. 

The fourth table may be alio foroi'd from the third, 
thus: 

The firft year is the &me in both ; the firft and Se- 
cond years of the third, added together, make the le* 
cond of the fourth} the iecond year of the fourth, 
added to the third year of the third, makes the third 
of the fourth table> c^r. See the example. 

EXAMPLE, at 61 pir Cent, 

»945 3 9* ^* fi'fi >'''*'' 'f ^^^ tAblis^ 
,88999 Thefec^^ft^r of th$ third tMo. 

i,83);9 Jhi ficond y9»r oF tht fomnh. 
,83961 Tbo third ye^r of tho thirds 

1,67300 Tho third ymr of tht fmrfh. 
See. 



* N4»f», t is added to the right hand figure, in con* 
fidcratioQ of the places omitted! 



lAvro 




tvte^mutif^r any fiumSiar 









atafyd 



yrofst 



i,oSooo 
ijo 250 

i,2iSSo 



i,oSooo 
i,t23€o 

i,33S22 

i,4tes2 

i,So3€3 
i^^3^4 



/ 

2 
3 

4 
s 

€ 



i.ooooo 

2,oSooo . 

3,/S2So 

4,3/0/2 

S^2S€3 

6,8oi^t 

S,/42oo 

S>S4sto 



i.OOOOV 

2,o€ooo 

3, /^3So 

4,374et 

S,€3yo^ 

€,^yS32 

&^^3S3 

S.SSJ4^ 



/,^S/32 

i,G2^Ss 

/,7/o34 
/'79S8S 

»S7S9^ 
2,oySg2 

2j^2^y 



/,6»S4S 
/.790S4 

2^/2/^ 
2,/32^2 
2,2€<J^O 

2.3s^^ 

2^403S 



s 

to 
// 

/2 

/3 

*4 

/S 

/e 



//,o26s€ 

/2^y7&S^ 

/4, 2offyS 

/3,^/y/2 

/7.7/23S 

i^^^S3 

2/,67^S 
23.eS7^ 



ii,4S/3/ 
iSj/Soyg 

/4^7/^4 
/^^^S^4 

/e,se2i3 

2t^o/So6 
23.27SS7 

XS.^72S2 



2,29201 
2,406^2 

2,^2S^ 
2,6'<532S 

2,yS39e 
2!^ 2^26 

3^0 J /J2 
3,22S/0 



2,f92yj 

2,8S434 
3,02339 

3,2oyt3 

3,3ssse 

3,6o3S3 

3.8/^7-^ 
4'04^ 



7s 

/S 
20 

2/ 

22 

23 

24 



2S.84o3^ 
28,t3^SS 
3^,63900 
33/>^39S 
3S,7i92S 
3S,3o32/ 
4i, 4304J 

44,SotsS 



28,21288 
3o,9oj€$ 

^.7^999 
3S,y8ss^ 

43.39229 
4^,^S82 
^o^S/SSJ 



3,386^ 

3rSSS^ 

3,73343 
3,920^3 

4^t/Si3 

432/94 
4,33804 

4^7^494 



4-^9/87 ^ 

4'S4938 2S 

4,82234 2J 

S,///G8 28 

S,4*^^^ 2^ 

^J4^ 30 

€jo88/o 3/ 
€.4S338 1 32 



^7'7^799 
s/. //34s 
340^^/2 
38,40238 
^2^227/ 

^S, 43884 

70.7^9 

76,2^83 



S4,8e4$/ 
/39,/S638 

e3.7os7e 

€8,328// • 

7^'^S73 
79,oS8/& 

84,8ote7 
S^'^^S77 
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'at^^fCtfan-.Ccm:^hanJ(a£^lS^f^'fait:GimiX,/a\^ 
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^f.Vtf 


s e 




.SS^3ei 


.y^isgs 
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0.93133 


0.94339 
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■.z%i 
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i.&.3g4i 
2.72324 


,.33339 
2.673or 




.g23j<n 


.7^20^3 


4 


3.34S93 


3.46s, 




.yS3s-^ 


■747&S 
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,SoSo68 


.44230/ 
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16 


9.71^-iS 




.^SSin 


.J^^7 


le 


W.33777 
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,a 


M.s8ffsa 


M.82760 
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.3s^3e2 
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tS.37-'4S 


13.7^,83 




.22a3Sy 


.I647S4 
.'S49Se 


3' 

31 


,3.Sa28, 
,S.»>26j 


%'X, 




^XSf^lT 














. 



y^ 


^r3M<:i 


:l^^,-»0„-. 


cr~^ 1 


QCmmmx^m 


^ol 


TABLE i7^a,n«4«t TJ%LEi\3lLaHt^,.^ 


tL^iZ^.^J2^ tr^V«^jiS^^^ 


3ic-^ite'.ttH!n.am.ii, ■>U,^3if4^fii,u:Ac 


3-*^ 4 


V-" 


.3 ''^^ 4 1 


i,03ooo 


x.oAooo 
\,o8t6o 


( 


f.OOOOff 


,,oooaoi 


i,o6ogo 


3 
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2 
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% 
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l.2iKJJ2 


6 
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I 
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f,30477 
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9 


\t 
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10 
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If 
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i.&?797 
l,«047( 
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i8 
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*9 
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IS 
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26 


38,SS3<'4 
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27 
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29 
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31 
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32 
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.970^74 
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9S1S38 
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0.97087 

I'9I347 
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4,S7S7I 
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, 64qs8t 
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8,7604^ 
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,J37SSo 
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■ ^J^^P 
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t4.3^38o 
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'6.^3SS4^ 



12,16367 
12.63930 
*3.I3394 
1 3.39033 
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I4.43lts 
14.83684 
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.360689 
346817 
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30831$ 
296460 
.283038 



13.62208 



Ifi, 60044 
20,00043 
20,3887,7 
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l/tf/7 B XA MPLES fir the JLxirdfr tf th$ fire^mg 

Rules Mml Tables, 

JEx. ift. What DviU looo/. iscrcaic to, forborn %% 
fears, at f f$r dm, fer Annum coippound intereft ? 

E;c. xd* What would an anouityof 5'ioi. forborn 17 
years, at 6firCtnt. compound intereft, amount to? 

AnfwfTi H^;©^, I } J. II d, i. 

Sat. 3//. What preicQt money would diicharge a debt 
of 7 foo /. to be paid at the end of i o years, rebate being 
made at / /. ftr Ctnt, per Annum t 

Anfwer, 4604^, 6s. iid,\* 

Ex. ^h. What is tbe yearly rent of 6f I. to continue 
50 years, worth In ready money, rebate being made 
at 6 ftr dm. firAmmm compound intereft ? 

Anfv^er, 894./. 14^. 3/ ^. 

Ex, ph. What is the preftnt worth of a reircrfion of 
•a leafe of yoo /. fer Annmn^ to continue 10 years, but 
not to eommence till after the cad of five years, adlow»> 
tng the purchafcr 6 fer Cent* compound intereft ? 

N(»/e, To work ^ueftions of this nature, there muft 
be two diftin^ operations, r/x. 

iji. The prcicnt worth of the propofed annuity; for 
the given titne of ics continuance mnA be found as if 
it were immediately to commence. Then, 

xi. See what firincipal,-. forborn at <he given intercit, 
would, in the time oi thp reyerfipn, ^amount to the 
aforeiaid prefent worth, and that principal will be tb« 
pre&nt worth of iuch annuity in reveriion. 
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Thus, by tAbU th$ ^h, the frefent worth of i I. per 
Annum, to contlnut 20 ymrsy at 6 1, per Cent, is found 
to be 

I i>4699i 
iohlch midtiflfj by the frofofed annuity 5^00 

gives J734.,9<Soo 

Then ia the Brft table, againft f years, the time of 
the reveriipn, under the faoie rate of* intereft, is found 
1,33822, the amount of i /. in the faid time; there- 
fore. 

If liiiSxi strife, from i L from vhAt frmcipal does 
5*7 34,96000 arifei 

Anfwer^ 4.13/,/! 37, or ^iSyL 10 s, ^d,-^. 

Ox it may more eafily be done by firft finding the 
prcfent worth of the annuity, for the whole time, both 
of poflefHon and reverfion, and then deducing the 
prelcnt worth of the pofleflion ; the remainder will be 
the prefent worth of the rcverfion. Thus 12,78335*, 
the tabular number, again^ 25* years, the whole time 
being multiply'd by foo, gives 6^9 1,67^00 ^ from which 
fubtra^ing 2106,18000, the produce of 4.,2i2 36, the 
tabular number againd y years, the time of the pol^ 
fciTion, the remainder 428^,49^00, is the value of the 
reveiiion: Within a trifle the fame anfwer as before. 



Freehold Estates. 

rpo find the prefent worch of any annual r«:nt, 
to continue- for ever, coiimonly called fee- 
fimple. 



RULE. 
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Divide the propofed rent hj the iotereft of 1 1. for 
one year, (which at f ^* t^ ^^^' Js ,05*, or at 6 per 
Ciia. i06, as before (hewn) and the quotient is the 
preleot value of the eilate. 

' What 15 an eftate of xoo /• fer Armum, to continue 
for evei:, worth in ready money, allowing the purchafer 
5*/. ferCen^. ^^.^»W9 compound interefl;? 

•— ,o5')ioo,oo( 
Anfwert 4000/. 

Or it may be done by multiplying the fee-iimple of. 
I /. by the yearly rent propofed- 

The fee-fimple of i /. ftr Amum ^compound inte- 
reft, at 

1 ftr Cent, % per Cent. ^ per Cent, ^ per Cent, ^ per Cent, 
100,00000 |'o,oooo 3 3)331 3 3 21*900000 2o>ooooo 



rt'!' 



6 per Cent, y per Cent ^ % per Cent, ^ per Cent, 10 per Cent, j^ 

16,66667* I4.928y7i 12^0000 11,11111 10,00000' ]^ 

* Note, In contrading a line of decimals from many 
to fewer places, i is added to the la ft figure retained, if 'A 

the next omitted figure exceedethf, which rule hath 
been all along obferved in the tables, ^c. 

The foregoing queftion work'd by the laft rule. 

•■ tn 

The fee-fimple ^ 1 1, per Ann. at f\, per Cent, u 20 
y^hich multiply d by the yearly rent^ , 200 

gives as iefire, 4^)00 
K I will 



1 \. 



t ao6 3 

t iriH now only tii another 'example or two, for 
the tei^a's nercilc, aiitl conclude th!i rule. 

I. A hit the ^oi&Sitm of an cftaK of ijol. ftr 
^iMmm, to coBlinue lo jtmt; B. hu the rera^tao of 
tbe fiae, fro» that time for erer. Wbat muft w£ 
give)I. if ka woidd purchalb bit rererfian ? Aad w&K 
muft B. give ^, if be would bay hit poflMGon, a«- 
ooantiog 6 ferCtnt. compound iatCKft m cacb caft? 

I. *. A 

-•S'^'l BV rtvtrfiui h worth 6jf ii Sj 

1. ^ agreei with B. foraa annuity of 6aal.Ur 
Amum, to continue if yean, to giTC bim tbe prefint 
woTtb of it, K. 6 1. ftr Ctnt. ftr jbuuun j but not 
having tcwey tnougb by hin. o&n to make orer to 
him a freehold ellitc of la/. \ir J immm , H tbs fine 
intereft: What money befidei will pay hi> pnrcllale^ 



I 

i 
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^W't'll''' 



w ^ 



C H A p. XL 

QT Fellowship. 

Without taking aoj notice of the common way 
of working this rule» obferve this mttch more 
compendious method* 

RtTLB. 

Divide the whole gain, or lofi» bj the whok ftocW 
and multiply the quotient by each man's particular 
ftocki the ftvend produfts are thci reipoftive gains 
of each. 

fbiif It is necef&ry to place b many cyphers on 
the right hand of your diWdend, as will odog .out fix 
or fiven places of decimals in the quotient* 

BXAMFLMp 

Suppofe ^ B« and C tradine U)gether» jL puts m 
foot, B, 700/. and C. laool. the whole gain is 8364 
What (bare of it bdooga tot eachi 



I 
I 






%% 



I 
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I. 

lA foo 

B. 700 

C. 1100 



JMid Jhck 24oo)83^,oooooo(,348333; 

1 1600 



xoooo 

» I ■! 

•• 8000 

Pl I ■ ■ I I 



• 8000 
* 8000 

! 800. 

^3483 J J •3483 » ^3483 3 3 

f 00 700 1 200 



A*sJhMriijj^i66j'oo 6^143,833100 C'i 417,999600 
Vsjbar$ 143 ,8 3 3 1 00 
Osfisre^i 7,999600 

Tcf^iUu, 8 3 5-9999 100, cr 836 L ms neur ms cm h. 

Set MmthiT EXAMFJ^M with lime. . 

A, pots into company j'ljr/. 10/. for fix months, 
£•381/. \^ s, for eight months, and C. 1000/. forx 
four Months j they gain in all i a86 /• i a /• Hovir much 
is that for each? 



fiftr 
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6 8 ^ ♦ 



A*sfiock ^tyi^o ^062,00 4000 

Ws flock lo6^ 
OjJIock 4000 

1 02 1 j-) I i86,dooooo(,ii j'95'x' 

titf9T^ fiifgn «t»r9jr» 

3 If) 30(^2 4006 



AV ^«l» 39/,i 2665*6 39/»66/oi4 /o3,8o8oq0 

B*i— 39f)66fo24 
C/«— — /ojtSoSooo 

TUsh ii86»fp968oi ^118^/5 tthMsmni^mmhl 




f. i CHAP. 
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Ar<z 
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^^^x ^ 



CHAP. vn. 

0/ Evolution, or Extractiok ^ 

ROOTS. 



*•• 



Tbi SQUARE ROOT. 

EXrrACifibN'of the IS-q^o a r^*R oot h MUUiiifriflte 
fide of a fquare figure i or, namerteally {peaktnet 
it is finding what number, multiply'd by tticlf, vm, 
produce the number given. Thus the iqaare root oi 
i6 IS 4, 4 times 4 making 16. 

What a fquare is, may be iees in the folbwioe 
figure j which being divided every way Into 3 cqa3 
parts. Its whole content or fquare ii 9, and its fide or 
root is 3* 



♦ 


4 






9 











S^usrf 
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. Sqwtri numiifs an ^tberfi$gh 9f ccmfomul, 

A fiogleiquare number is always Icfs than loo, being 
produced by the multiplicatipo of fbme one fingle figure 
by itfelfi as i6 from 4, c^^. So chat the root ot any 
fingle iquare may be found ui the annexed table, always 
takiog tne root of the next lelsiquare, for any number 
aot there inferted $ as> for 16 take /« or .} for 10, tj^c. 



Square 
Roots 



I I 4I 9 . 16 I If I 56 I 49 I (54 I 81 



A compound fquare number being composed by the 
multiplication of two or more figures by themfelves» 
always exceeds 100^ as JUM^ which is la times 11^ 
«r i^f> which'is if tinies if^&c. 

If the root thererot^ is exprefs'd by two figures, its 
l^sre .muftat kaft ctoiifill.odF three j iat the leaft.root 
t^^n£li*A h;f two figures ris .l«^ whoie fijuare is loo. 
And i? the root has three ^gucesff iesff^uart mud.atleaft 
bave five* If four* the £}uarelias leven, <^^. So that- 
yoa cannot augment the .rpot one figure, but you in* 
creafi the fquare two. 

« 

7^ find thi Bfi9t 4f Mny mtnftmU fiputn Kumitri u 

iuppoi^^cMH- 

ijl. You muft drfttngmlh it into fingfe 'f(|uites, by 
placing dots over cycry other 'figure, beginoing ar the 
right iniid, thus; 

i>o4 

And fb many dots as happen, (b many places wtK 
t&e root confift.of; whicli mtbis example arc two. 

K 4 a^/. 
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xdly. Drawing a crooked line on the right hand of 
your number^ as in divifion, find the root of your firft 
^ngle fquare, and place it in the quotient. 

See the work. 



l^y. Placing the fquare of the root found, under 
the fiirft fingle fquare^ fubtra^» and iet down the re- 
mainder ; bringioe; down to it the next iingle fquare^ 
call the line a Ktfilvend. * 



• • 




4tUy. Drawing another crooked Use oothekftluflia 
of the faid refolvend, place beyond it the double of die 
quotient^ in form of a divifor. 



k • 




io)«ao4 

fthly. Dividing the refolvend^ all but the ttnlf a pltee • 

by the faid diviibr, (which, in this e;EampIe» is the lo'a 
in to) iet down the number of times it goes, (viz^* %) 
both in the quotient^ and on the right hand of the 
diTifbr* 



a704<j-i 

I oa)a 04 RtfilvenJ. 

Cfhfy. 



C 213 ] 

6thly, Multiplying the whole dm£ov bj the figure laft 
placed 10 the quotient, iet down the produd Undert 
and Tubtrad it from the refblrend. 

See the work: 






101)204 
104 



• o 



Nctti If the diTiibr, multiply^d by itie quotient^ 
figure, gircs a produd): greater than the refblvend, 'tis 
faffe, and muft be reSified by a fmaller quotient- 
figure. 

Extra^ion of the Iquare root being a matter rather 
lineal than oumeral, the reafbn of the rules above given 
for its operation, will beft appear from the following 
figure: Wherein let it be confidcred, that if the root 
JB, C. of the iquare A^ be augmented by the magnitude 
CD. the faid iquare will be inlarged by the figure 
C. D, £. F. G. H. I. equal to an oblong or long fquare> 
whofe length (hall be the root B*C. twice taken, witb 
the line CD. and breadth the iaine line C,I>. / 

N. B. The particular contents of the fevieral parts 4tf 
the figure are as therein fet down. 



^S 7H 



i ^H 1 




The 'fivitdl -"fatti 
of the SquMre^ 



H'hoUfquMri. 
?nrts nf the Ro$t, 
Whole Root, 




1704 

1 



In the operatipn therefore, having taken the neared 
root df the firft iquare 17, '^ix,, f, itdd^aced it In the 
•qtiotrent, from the plate it ftaods in, (vhc. the fecond) 
it mttfl-'be accounted, foi the (qttafet)f whicfc, H/i^. 
If 00 (marked A. in the figure) being fubtrad^etl ^om 
the given number 170^)., there remains 104, equal to 
the figure C. D. £• F. G. H.-I. In order * to ^od the 
tontcnt of which, I double the root -B.C. ^/«. fo, for 
the two bafes C.H. and H.G. which nicking 100, I (et 
it do wo as a dtvifbr ; and to find the height of the (aid 
figtire, o/iz.. C.l^, I (eek ^how dften the faid dfvifbr is 
contained i;i the nuniiber 204.; and-findidgit twice, I (ec 
down two fn'Bie quotient fbr the^faM height, and alfb 
In the unit's 7)>ace of my divilbr'for the bafe H. f. 
Then multiplying the bafes by the height, I have the 
content of the whole annexed figure C. 2>.£. F. G. H, t. 
i//2s.iaf, eatidllyeqaal'to the number remfafning, dftcr 
the fubtradion of the firft great fqoare ^5^90 > fb that 
the number given, viz. 2704, api>ears to be a perfcd^ 
iquare, whole root or fide is cxa£):)y fi. 

J^ote, As many fingle fquarei as are in the number 
propofed, fo many times mntk the work of the three 
laft rules be repeated j everv iqaare being to be brought 
down> as dixc€ted in the third rule. 



BXAMfLE. 
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What's the Rodc AT.fSxt(^yjSi Jnf^tn 

146) * 91 1 SjfJUvenJ. 
876 



In thu example to 4f the ficoad remakkler, 69 the 
next iqoare, being brought 4owo» makei 4^$^ for a new 
rtfohrend $ and j6, the qttoriciit*%ilref» betig doabM 
for a newdiviibr, makes if i» which going three timet 
in the reib)?end, ^ if placed Jboth in /the quotient, and 
on the right hand of the dirifbr, which facing then 
mnltip1y*d fcj |» gires 4^4^% c^ual to the lefi^vend j 
& that nothiflig rematna. 

The proof jof this cxtra^6o, is oolj mnkiplyhig the 
root found by itielf s which* if right, will produce the 
i^uare number gi? en. Jil9t4, Ifaoj thing remains^ it 
muft be taken in* 

TtJUi thfisaisiNU Hrt ff tbi Rm. 

Add to the number given a competent number <£> 
pairs of cyphers, and proceed by the hngpmg nd^; 
As'ittppo& 7x896 were gtreirlaF an tKiaflc 



R 6 MXAMFIZ. 






7l'89^}Ooeooo(i7|'49i 

4 



47)3^8 
3*9 



5'4rt* »99^ 



5'jo4r)* 17100 
aioid 



yyoSp)* 5-08400 
491-801 



5'j'098a)* 1 11-9900 
I 101964 



«J793^ 



K(9f#» As many pain of cyjphers as are added, fb 
many places of decimal parts will there be in the root. 



To extraSi the Sojare Root of a Vulgar 

Fraction. 



piND the root of the aumerator for a numerator; 
and let the root of the denominator be its deoo- 
roiqator i thus the iquare root of \^ is f > and of ^ 
is f , ^e^ 

The root of a mix*d number is alfb found after the 
fame. mannfr« being firft reduced into an improper 

' fra^^ion^ 
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fradloni thu^ 6 i, reduced, makes ^i, the root of 
which is i, or x^. 

But if either a proper fraction, or a mix'd number, 
be incommenfurable to its root i to cxtrad it, reduce 
the fradlion to a decimal of an even number of places, 
and extrad the root as if it were a whole number : 
thus j, reduced to a decimal, will be ,875*0, the fquare 
root of which is 99lfr &c. but had it been 4 j, which 
reduced is 4,87/0, the root Would be 2,10794, ^c. 



]DXtraAfon of the Cube Root, is finding the fide of 
a folid figure* whole length, breadth, and depth, 
are equal i or, numerically fpeaking, it is finding what 
number, multiply'd twice into itfelf, will produce the 
number given j thus the Cube Root of 64 is 4, 4 times 
4 being 16, and 4 times 16 make 64. 

What a Cube is, may be fomething explain'd by the 
following figure } wherein 8 dice are fb difpofed, that 
there are 1 every way, that is,, a. in length, a in 
breadth, and a in height j fb that 8 is the cub^ and 
t the root. 



See 
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A Kingle 'Cube-dumber is ilivayslefi tban iooo» bttitt 

Sroduced by the multiplication of one finglefigure« fir^ 
y itfetf, and then by its produ<f3ts as lay firoray, i^r* 
So that the root of any fingle cube may be found in the 
annexed 'tables always remcmbriog to take the root of 
the nextiefs cube for any number not there tn&rted, 
as for /1 3 take 8, or 6 for xio, c^f. 



Cubes .| i.|8 I 17 



^41 '^f 



Squares 
Roots 



r-U- 
IIIIJ 



3 14 



\6 I If 

IT 



}6 1 49 < 6rT57 



M I 7 Ml 



A compound cube-number, being compo(ed by the 
multiplication of i or more figures, fir ft by themfelres, 
and then by their produ(f^, always exceeds iooo» as 
lyaS from ii, or ij6ijr from a^', c^r. 

If therefore the root is expreis'd by two figures, its 
cube muft atleaft coniiil ot four; for the lead rooc 
exprefs'd by two figures is lo, whoie cube is looo; 
if the root has three figures, its cube muft at leaft have 
feven, ^c. So that you cannot augment the root one 
figure, but you increaie the cube three. 



Thereforey 



Therefore^ to find the rocit of aiij compound cuBe- 
^tfixibcr, as'ftppblc i|'day. 

jfi. You itiuft diftingttifli ft ioto fingle cubes/ B/ 
4p]acing dots over everj third 6gurc» b^iaoing from 
the right hand, thut: 



i$6if 

Arid lb many dots 'as liJi^pien» -& manT phcea wiS 
the toot confil^'of} wliioh, 'in this efampfci are two. 

%My, Drawing a crooked line on the right hand of 
your ntlmber, as in diviiioo, &t down as -z quotient 
the root of your firft fingle cdbe; Which, vfk this ex* 
ample, is i. 

^My. Placing 8 the cube of i, the root found, und^ 
i^ the firft fingle cube, iubtraft, and to the remainder 
7 bring down dxf, the next fiogle cube, add itivitt 
make 7^a/i which call a Reiblvend. ^ 

See the work. 



8 



^tbfy. Draw a line under the rc&Irend, and trif^lfng 
the iquare of the root a, (et the laid triple iqoare (viM^ 
1 2} under the refblvend } fo that units in the (aid triple 
fquare may (land under the place of hundreds in the 
lefolvend. 



ftbly. 
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ff%. Sabfcribe alio the triple of tlie root i, (w^ tf) 
fb that anits, in thi^ may ftand under the j^ce of teas 
in the reiolreod. 

6ihfy, The triple fqoare of the root, and triple root, 
being pbccd as dire^Ud, draw a line under them, and 
add them together in the order they are placed i the 
fum 1 16 is a divilbr* 

jthly. Accounting all the relbl7end, except the 
place of units,' (vix,, j6i) a dividend, icek how often 
the divifbr {l^6) is contained in it, and place the 
number of times (which is here f) in the ^otient. 

Sfhljf, Draw a line under the divifbr, and multiply- 
ing the triple fquare (12) by y, the figure laft placed 
in the quotient, £et the produd (60) ib under the 
iaid triple fruar^ that units may ftand under units, and 
tens under tens. 

p/^/y. Squaring the figure (f) lad placed in the quo- 
tient, multiply its fquare (viz. ly) by the triple root 
(6), and place the product (lyo) fb, that units, inthis^ 
may ftand under units in the faid triple number. 

lofhl^. Subfcribe the cube of (y), the figure laft 
placed m the quotient, which will be iiy ; ib that 
tens, in this, may ftand under units in the former 
ftod\x€t, 

I uhlf. Then drawing a line, add the three numbers 
laft placed together j and fubtradling the fum 76ay 
(which is called the mbUmium) from the refblvend, 
fetf down the remainder (if any) in order underneath, 
as in common fubtra&ion. ^ 



See 
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Sec the work: 



ir6xjr(if 
8 Ch 



y6if RifitvuuL 

II triple SMMTiefu 
6 tr^UiftiftRMtu 

1x6 Dhfifir. 

6o tripU SquMTiXfi 
tfo tr^Uti^tXfXf* 
MfCuhicff, 

■■WH 
• f • • 

ifetit If th« gireti aumber'littii more plaeei! the 
next fingle crube muft be brooght down to the laft 
remainder, for a newrefblvendi and the work of the 
4thf fth» tfthy 7th» 8th, ^th, loth, and nth mleib 
mttft be "repeated ae often ai you to form a new ro^ 
ibbend* 

n$0 Mlfit If the MUsHritim {§ greater than the re^ 
ibWend, the work is falfe, and mad be rcftified bjr 
placing a lefler figure in the quotient. 

To account for thcfe rul6s of extrafting the cube 
root, we muft again make ufc of a figure with literal 
references^ as follows : 



From 
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B 



From whence it appnM, Utiilc H tfar root jLB. of 
the cube AM. be augmented by t he inagfiitttde S.C. 
the cube ii thereby tmarged by the "idditioii of Ccvcn 
pArallelepipedes, * viz. ifi. The little cube G. whoie 
jrtot if ^tae line J?. C. %iL Xhe .thr»e jMirsdielcpipcde8» 
jmrkVi IJLZ. which have the ^uare of the root jLJSl^ 
&r haile, «aad the liae 'BiC ibr -height. 91^. The three* 
pafalldepipcdei maiikVi VM,L* whieh^haiice the J^uuee 
jof theline B42, )fDtfNba&,«aiki ihejsoyat A^B. .for Jieight* 

In the operation therefore of the foregoing ezaaybu 
15*615: being divided into (ingle cubea, it appears that 
the r«ot wdl .ooniaft of 4nro ^pkicei: The aeveft ^^Mot 
4henof .the fird cube if, t«&.x» beiog placed in the 
quotient, where its Wae will -be ao, from the place 
it (hods in, and its cube Sooo fubtra^ed from the 
given number ifday, the .remainder fS^x.^ wJl be 
equal to the (even pafallelepipeics, G. f. JC. £• F, H.X. 
the bafes of three of which, vi%n L Si X being the 



«^ 



^ PdU^MiU^feJis is a Geometrical Tkrm, Pv^^l ^^ 
S^hr figwrest whefe offofaeSidit s^nijIngUs are equal. 

Iquare 



t ft»3 3 

(quare of the root A* B. three times the fiuare of lo, 
VIA. I loo is fet dowD'ttiitfer the (aid remaindery orreibi* 
yeod \ alio three more of the faid parallelepipedesy vix. 
fT. HJL. 'b#»iHg^thdriie^ht 'ei^ttal to thb £iid root, three 
limft ito, '<i^. ^, Ibe loin of the three fae^hts, is 
gild<lito:fhe 'Islid i^iob, life fatal df Hie bafes df the 
other three, for a diviibr; by which, drridmg the re- 
(blvcnd« the number of times it goes, vix»* j*, is the 
height of the rilMt t^alMepipedes I. JC £. and the root 
of the (quare of the bafts oi the other 'three parallele- 
pipedes F,H.L. and a)fotbe root or Me of the paralle* 
kpipedon, or little cube G. Muhiply therefore laoo 
by ft for the whole contents of the parallelepipedcs 
L K. E. viz. 6oooj «nd *(quaring the fatd f for the 
bafes of the three parattdepipedeis F. H. L. multiply their 
three heights Ko, bv the (aid fijuafe of their bafes, the 
produft IS lyoo, then* whole contents; under which 
letting down al^ the ttibe of j*, vix,, i if, for the 
content of the parallelepspidon G. the (tim of the(e 
three numbers I find to 'bvjttft yd/a, ejn^ly equal to 
the refolvend i which flievts the number gireo to be 
t perfed: cube, whole root is eza^ly if. 

To make all mote plain, (eethewarfctcleqgtfay with 
t^ vacant places fiU'd with cyphers* 

8000 C uS$ %. D, f 

- y^*y RMmMmder $r RtfilvenJ, xf R^» 

1 100 BMfes 9j Par^lUUfifedes I. K. E. 
^Jo Height if PMralUUfifeJiJ F.H. L. 

ix6oDivifir* 

6000 Conunt ff Ti^raUtUfifidis I. K. E. 

15*00 Ccnanf tf tMrMlUUfiftdes F.H.L. 

• I If Contini tfPMrMllilfftfedM G. 

76xf Totals tr jibUtUlum,, 

• • • o 

f It O O F. 
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T ROO F. 

The proof of this extra&ion, is by multiplying the 
root founds firft by itfilf, and that proda^ again by 
the roots adding the remainder* i£ thore be any, to 
the h& produA : thus, 

15* thi Rfcr. 
PMltlf^d if %f 

115* 

ghis 6if 




TfAndthifrsfflcnMirnrttfthRHtl 

Add to the number gi^en, fi> many ternaries of ct^ 
phersi aayou would ha^e places of decimal parts Ui tno 
root, and proceed by the forcing rttlcs« As fuppoft 
S^/^jf were given for anexample. 



MXAMTLE* 
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£ X uf Af F £ £. 



S6f 

7^9 
156 


^3f 

<53f 

3 

»7 

f7 
71' 


000 


000 

7 
1-9 


00a (97,304110^. 
^— i(t RefilvenJ, 


000 


24 
*4 


■0 

Divifr* 


III 
6 




128 
8 


37y 
160 

707 

2 

710 

122 

^S 

148 

III 

272 
272 


■■■■• xdRefoheTuL 


2 

2 
8 

8 


»7 
177 
813 

a8 
49» 






19 

000 

270 
28r 


000 ^th Kejolviftd^ 




III 


8xj 
146 

146 




»7 



90. 




*7 


sss 


90 Divifor, 




108 


98y 
4 

989 


080 

5-74' 

6f4 
3^S 




40 
^4 




4<54 AbUtUium. 




• 2 


833 


Sl6 KnfMffulir, 



In 



Is tUt cxampk, Acre baag tbree taaaia of cy- 
jlktn, dK root niBi hnc dnc dpsciaid pbces. 

lbtf«> The divifiv goiif oo timsi ia the Aird rdbJ- 
vatd, the fioK figVKt ue immeJittdj U «q|ht down 
agno, MdiritbaaewtcoMrr oTcTphmfbtv tbo4th 



Tlw cole root oft vnlgir fhCHoa it fooadafier the 
&flW oumier U the l^aare mot. vu. bj fiadof the 



AUb, if the ralgw feiftioa be iacoimacnfiiriUc, it 
nmft be reduced to ■ decimal, m direAsd in c|m fprn 
roo^ nd then aOtt&ei. 
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